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(57) Abstract: Compounds of the general formula (1): Q 1 -Q 2 -C(=0)-N(R 1 )-Q 3 - 
N(R 2 )-T 1 -Q 4 ; and drugs which contain the compounds and are efficacious for thrombosis 
(2) and embolism. In said formula, wherein R 1 and R 2 are each H or the like; Q 1 is 
an aromatic ring, a heterocycle, or the like; Q 2 is a single bond, an aromatic ring, a 
heterocycle, or the like; Q 3 is a group of the general formula (2), or the like; Q 4 is an 
aromatic ring, a heterocycle, or the like; and T 1 is -CO- or -SO r . 
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BlWn^fcfe, F X a «fc 0 t>±&©«@mil3S§£ffi£Fb&©"CteF X a © 

D t^-tfcfc&irr * F X a ©Mfc J: D3P£&< l@ll©W»$tl#5 
(Thrombosis Research, 1 5i, 6 1 7-6 2 91, 
1 9 7 9 ¥) o 

mm&& d fx a pi§^aufii©»© / >^v^iiii^Ta5§ tmx zn&o 
f x a uris* mt^mm^nx^f}^ -mzr v o y t* 

>I I l^7>^ba>H>I I Ife#ffi©^>^l7-^*7-r F&^te, £#1*1 

^ut^i^tl (Thrombos i s Research, 6 8#, 5 0 7- 
5 1 21, 1 9 9 2^; Journal of. Clinical 
Investigation, 71t, 1 3 8 3- 1 3 8 91, 1 9 8 3^; 
Me bio, 14#, 8 9 2-9 710 , 3 &fci!gP##-CfciW8&te** 
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10167 jc, 1988^) feFxa ^mmvmm^)^ ^siM^x 
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Q'-Q'-C (=0) -N (R l ) -Q 3 -N (R 2 ) -T x -Q 4 (1) 

g&g^-rs £ <h u < ttTOfp© 5-6 nomjRRflHK*ai> e 

mmm-rz z iwsMfcL < «^^fq© 5-6 M.(Dikmm££* mm&* 

mmfth V < 2-6 ©7;Wm u 
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MWfcfc U < tt&ttftOUHM* 2-6 ©7Jl/3f~V>S, 
2S-N (R 3 ) - 

S-N (R 4 ) - (CH,) m- 

5. ) , 

ttm^^^t" 5 c t & & s 2 ffiattffl t> b < teTOfn© 5 ~ 6 AoatttiMk** 

gUSSr^T & Jl t %> * « 2 U < «^«n<£> 2 Stft*fcfcJ: 3 aittolB 

R 5 R 7 

1 1 

m — c-c— 

R R 8 

*)\<m, T)V*F)V& 7)Wr~)V& 7)V*~)V& 7)Vn^y^ 7)VU^y 

7)V*)V& t hp^->7;wi/S, #;m^>7;W!^ 

;i/7;wi^ N-7;w^;ww;v7;i/^;vs> n, n-^tjWt^jv 
D7U-;v7JWVi^t. ) 
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J7)wv&, y7;i, ->7y7;wus, 75 7^;7jvws, n 

-7M;i/75;7WS, N, N-^7W75;7JWH, 7->;i/ 
7^7JW14 gmS^tTfeJ;V^7^;W75yS, 7WtW5 

/a, kHD+Hsyi, 7^;v75/7;^;p«, 7;io^>s> 7^3* 

M-;i/7JWV75yi, jtjM+'>7;W75yS, 7*3*3otj;M*= 

;v7^ys, 7;p3*-5/*;v3j?-;w75y7;wPS, #;wtc<;ws» 7ji^ 
;vs±icBifeS*# i/T v^t t> «fe v>n - 7; wiofc )vn^ ;m, 7; w>S± 

)ViJ)VA^)Vm. ^-7)V^)Vts)Vn^)V7)V^r)V^ H-7)Wr-)V- 
N - 7)V^)ViJ)Vn^ N - 7)Vfr~)\'—N - 7)^M)V/^ )V7)V 
M*-7)Vn**/l3MV£'(J\&> N-7W-N-7;^+'>A^ 

n-7)V^^)vn^)V7)V^r)vm. n-7)V^)V-n-7)Vu 
^tuvn^jvy^m, 1 ~3i@©7;wuST«m$nTViT ! bcfcv^ 
MVMMt* 7)v*)i*)v*~)im* 7jv^;^ji/*-;v7;v^h, s&s 
& w b wt *> ± v> 3 ~ 6 ;^3.;i/S, e&s&^ ut v\t 
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Tfe«kv> 3 - 6 A©^^^*;v^-;w^^^7;i'^^ 7 u-;vs, 7 

;i/7^ys, 7U-;i/x;p*n;P7^/S, 7)^)VX)V^=-)V7^/7)V^)V 

)vm. 7U-;vx;p*-;v75y*;i/aP-;w», 7;wvx;i'*^75/*;v 

^rjpyj^JH, 7U-;i'X;i/^^;i'75y^;i'^n;v7;i/^;i/»> 

m, ti)vn^)V*3r ; sm. 75)V*)Vtt*s&. *;v#*'>7;^;^*^ 

R 10 (1-I}:&oTkII( 1 ~ 5 <D7)V^U>^s mM^2 ~ 5 ©7J^ 

-v>& ^ic i ~ 5 © 7 1/ > s^^>K£ - ;i/^^-^r £ 

o ) ; 

-;i/7;i/^n;i/S, mwiM*G'?z>z.£b&z>'\^u7V-)v&, mmm^-t 

6 



WO 01/74774 



PCT/JPOl/02945 



sstsfc, *5§§J3«, ±Bft;^«, ■€■©&, ^ns©«fn#i£fcte^n£> 

&0k&&Km&mt (sirs) , $M9PF£ (mods) , #ftffim(Dtia& 
*m&m (i) Mt^+r^^iit^fe^^i.. 

ETOC> (1) Ta$n§^BJ©X5 1 l/>> ? 75>SI##:C^^?>« 

$ § &f a u < f&Fmm® 2 m& * & « 3 attt©a&£«*si*5sa . 

7i-JH, 7>hU;WS, 7it>hU;Hf^f5Jli:^ 

7 



WO 01/74774 



PCT/JP01/02945 



1 t> i «©^xp#p s*rr 3***tt© i «©«£«* u i&M$c 5 6 
*te»© 2m&£tdt3m&<Dm&m<t7mi)nm<Dmtfc?tc%<DZmL, * 

©ffifP *> U < fcPF»© 2 Sitt^cte 3 IRttQfffrKfc** £ ESfe b < tt 
SS©MD^^Wtaffl© 5 ~ 6M©»^b7Km^2 ~ 3 flMS'&bTJ&fcSn 

& 2 aitt*fctt 3 m^om^itym^to b < B^t&fn© 

f5„ fi^fP b < teMfrl© 2 gHtSfcfci: 3 3ltft0S^&fc**a£© Jl#«fc0!l 

#HRa (i) ^oT'tas^Ts&fiWfci^sttfcv*. 
«g? p & b < \£*m p© 2 attti; 3 ^tt©^^^ms^s £ ffif p t < 

BT»© 2 Iftttfi&tt 3 51ft ©»&**SW* 1 IB®*£fco fc t> ©fcwU * 
©&*Pt> b < te^tfrfP© 2 3 H&©«&£££8*«£rF©G>~®£* 

To 
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omm h b < \t^mom^rz n^mmo 5-6 mommmtf 2 ~ 3 l 

(D 1 Mo&fn^fcte^l&fn© 5-6 M.<DWmt 1 ~ 2 M^&fos&te^FWn 

(D 5 ~ 6 MO^M^TK^H^bT^^nfc 2 §ttt£fc« 3 

(1) ^©T't^T^teB^tiss^n^^o 

ifVU-XX fT^-jk ?7i?7V-)V, 751fX k!^X tfUvX tfU 
VXX tTU^X tfaihXX tW-XX tT^U'XX ^*^XX 
17-XT^X m'JX ^7~XX ?7y7yX WWJX fb7 v / 

mm^tc^mmo) 5 ~ 6*©^^7K^t«, l< 2^ 

3^tt©^^7K^Soi^i^c^ViT^bfe^t) b< «TOfn© 5 

~ 6 momftfikitfrm t m u © t&f n u < «t«i£> 2 gt&sTcft 3 
-f>Fu;i^ -f>FU~;i^ -rv<>HU;i/S> -rx^yy;^ */u;u 

^>F'Jy-JH, fh5k FcK >FUXn;l^ ^>7f7yUJH, 
xh^tHD^X/^Tyu;^, t7f'Jy-M, f- h^t Fn^^'J 3? 
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^xy truing, fh7kHnfi; kTUSWafc ^7>./Pfc!U>?;i/ 

^7ypHU^vxjl^ tfnotfU^l/*, fh7hFnt!Dn^J^H, 
t!n □ if U 5 >*x;|/g, i^b Hoifantf U S i?x;V», v'fc FPtfU 

u;i^ ykFDifDD^y'jjn, tfDD^u-yu;^, v^kp^pp 
mzfflmnf3L<* mxu.^-y^)^)m^\t, 1, 5-, 1, 6-, 1, 7 

X/tfUS^t/gTte, 5PX/ [2, 3-b] tfDi^l/S. 5PX/ [2, 3-c] 

tfu^a, fi; [3, 2-b] euswik [3, 2-c] huv;w 
^1; [3, 4-b] truv 5 ;^ fi; [3, 4-c] t'u^sw^T 

m?*>J;<, ^^/PtfUi^STteU 5P7\/P [4, 5-b] tf>J^;i/*> 5P 
7*/P [4, 5-c] ^7^/D [5, 4-b] fc!U>Wg, 

O [5, 4-c] tfU^l/S, ^7 % /n [3, 4-a] HU^S, ?7l/n 
[3, 2 -a] tf'J> ? ;V*©V^nT ; bcfc<> ^yPtfU^X^STkL ^ 
7Vo [4, 5-c] tf'J^x;i/S> ^7^P [4, 5-d] fc?U^x;U 
^7^P C5, 4-c] tfU^xm 5=-7^P [3, 2-b] tf'J^ 
-Jl/S©lifnT^J:<, trPPtfU^STtt, bfPP [2, 3-b] tf'Jv 5 

;i/g> hpp [2, 3-c] truswak tfpp [3, 2-b] tfu^;i/S, t: 

PP [3, 2-c] k!U^;l/»> t!PP C3, 4-b] tf'JS^VS, t!PP 
[3, 4-c] ¥Vi?)im(D^?nT°b&<, tfU FtfU^x;i^TteU tfU 
F [2, 3-d] (f'J5^JH, tfUH [3, 2-d] tfUS^x;^, tfU 
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H C3, 4-d] tfU5vn;l/*, IfUH [4, 3-d] tfU5v-;i/g, tf'J 
F [1, 2-c] tfUS^-;Ug, If U H CI, 2-a] £U SS^H&ZHvT 

ni?fe«k<, tf^y^ryu^s-e^, tf^y [2, 3-d] ^tvujvs, tf 
[4, 3-d] ^yyu;^, tf^y [3, 4-d] f77u^i, tf^y 
[3, 2 -d] 7 v*u;i/S0v>i*tn? ^nifij^sm 70 
[2, 3-b] trusts, 70 [2, 3-c] ifusw*, yv [3, 2- 

b] fcfU^;VS> 7D [3, 2-c] IfUSWak 70 [3, 4-b] tfU^U 
7D [3, 4-c] tfU^So^Tni? 5 bct<, ^iT-yatfU^ST 

tt v ^U-yp [4, 5-b] tfUSW** tf-*UVn [4, 5-c] eusw 
rf^/P [5, 4-b] tfUvJl^, **UVp [5, 4-c] tf'JvW 
& *-*UVp [3, 4-a] tfUvWS, **1^/P [3, 2-a] fcJUSW 
ScDVvfftTfeJ;<> tWoK ijy^^im. tWD [4, 5- 

c] kTU^n;^ t+t7n [4, 5-d] HU^~;US, sJ-^UVp 
[5, 4-c] truy^-m **Wu [3, 4-b] tf'J^S^«W 

*rn*et><fc<, tfPo^TVu^ST^, tfpp [2, i-b] ^ryu^s, 

tfPP [1, 2-c] 5=-77U;i/S, tfPP [2, 3-d] ^TVU^*, tfP 
P [3, 2-d] ?7VV)Vm, tfPP [3, 4-d] ?7VV )VM<D\,^W? 
h£<, \*unttWV)V&Vt&* tfPP [2, 1-b] ^It-VU^*, tf 

pp [1, 2-c] tfpp [2, 3-d] ^tf-yu;^ tf 

PP [3, 2-d] ttWVM&s tfPP [3, 4-d] :**1JVy;V*0l> 
±iB©7U-;i^ AfD7U-M, 7V—)V7)W~M& AxPTU- 

figfn fe b < tt^ffifno 2 ^fts^c« 3 sftwiB'&s^m^stt, ^n^*n 1 ~ 3 
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-*h*vx^;i/S&£) > #;i^*v;v^ ^j^+^t^^s 

&£) > 7*y)vm wmt, 7^)m, -/uttzDvm&z) > 75^/s, 

ft*> l < tmWiOfc^®. 2-7 (D7;v3^v*;v#x;i/S^tt^bfc75 >v£ 

a , am ^« i bb<^^^i:2~6 07;^x;i/S (fii^.«> fcf 
x;w«, xu;i>*fc2> > E^ ; bb<«^»^ic2~6 07;i/^x;v» 

x^x;i^ -Ju\i-)mU£) , Elm 
^2~6©7;P3^->*;^x;ps (0y&& h^>#;i^x;pg, 

i~6 07)i*)iMrnmfttt;£tcni?7)v*)V7$;M (mf& x^ 
;i/7Hy*, ^?;i/7^y*, ^)vx.^)w^/m &£tf5~6*©^ 

t°nU5VS> tf^USVS, t!^7^/S, 
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7;i'n^^*;^^7;i/^S^^l'o ) , 



ys, Aay>ac^ 7jv*)i&. 7)W~)vm, rjv^jm, An^-V7;i« 
75^ys*fc«7;wn4 i '>*;^-;w7;wws^ - r. ) , 
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W5£<h£^U R M , R 24 £J:l£R 25 te, ^Stfitfc**!*^ 7K^S> ~h 
DS, $/7/*» AD$*>«^ 7;Mr;i^ 7)W~)V& 7)V*~j)& A 
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t&tio&wu ;No^V7;wi/S«±is©7;wi/a(c i~3^@©AD^r> 



R ll > R 12 . R l3 £J:tfR u fc3u fffB^DfeC&jSU 1~6cd^cTO 
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;i/S> 5-x^;w>Hu;i/», 5-^^;w>Fu;kS> 5-7PP-4- 
7;v^-n-r >fu;vs> 6-7od-<>fujv*, 6-7Ji/^-p-f ^u^s, 

6-x^-;k>hu;I/*, 6-^^;w>hu;u 

^>7^xx«> s-x^njv^^^xzjvs, 5 -^;W^>i/^x-.^ 

5- ^do-4-7Md^>^izjH, e-^aa^oy^x-;!/ 

6- 7Mn^>7fxx;i/S, 6-7p^>^xx;H, 6-x^x 
jV^>75 : xxjH, 6-^;WOV5Pxx;i/§, 5-7Pn^>v7U^ 

5-7;^p^>i/7U;v*> 5-7P ; e^>y7U;vs, 5-x^x;ws 
>^/7U;PS, 5-^^;^> N /7U;i/S, 5-^00-4-7^0^/7 
y;i>ak 6-7pp^> x /7U;i/*> 6-7;^p^> % /7U;i/*> 6-7^ 
^>77U;v*, 6-x^x;v^>i/7U;vs, 6-^fM>y7'JMi& 

#(c^$n^t)©T^v^\ 5-7PP-r>h*-;i^-2— 5-7;!/ 
^n-r>h*-;i/-2-^;i/», 5-7*a^E-r>H-;p-2— 5-x^x 
;k>f-;i/-2— r;i/S, 5-pwh>f-;1'-2 — 01m, 5-700- 
4-7;v^-p-r>H-;i/-2— r;i/S> 6-7do<>h-;v-2— r^s, 6 
-7;i^p-t >f-;v-2— ovm, 6-7p^>f-;v-2— -vm, 6- 
i^-;k>h-^-2— r;i^ 6-^^;w>h-^-2— r;i/», 5-7 
up-r >h-;p-3-< ovx, s^woOF-ihs-fM, 5-7p 
^>F-)i-3—i)VM, 5-x^x;k>f-;i/-3— r;i/«, s-jwp 
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>h-;p-3— om. 6-7;u^-a-r>F-;i/-3—f;i/S, 6 
-^□^-r>H>-;i/-3— r;i/«, 6-x^;k>f-;u-3— om. 6- 
^^;k>f-;i/-3— -r;p«, 5-^DP^>ywx>-2-^;n, 5 

-7MD^>yWz>- 2 — f;i/*, 5 -yD^>y^7x>- 2 - 
-OVS, 5-X5 1 -;i/^>y5 1 ^7x>-2— OVm. 5-^fJK>7ft7 
x>- 2 —f 5 -{7 PP-4-7MD^>W7i>- 2 --fM, 
6 -^DD^> , ;ft7x>-2-^fJl/S < 6-7Mn^>^t7x>-2 

— r;^, 6-7*nt^/5 i t7x>-2- r;us, 6 -x?x;w*>y3^ 

7x>-2-^;H, 6-^fJK>yft7x>-2-" OHk 
>y^7x>-3--<;i/a, 5-7MD^/ft7x>-3- f;US, 5 
-7*D^>W7x>- 3 — OlM. 5 -X?ZJK>W7x>- 3 — 

-r;i/S, 5-^;K>7ft7x>-3- r,«, 5-^np-4-7MD 
^>y^7x>-3-^;i/S, 6-7nn^>yft7x>-3-fM 6 
-7;i/tn^>7?t7x>- 3 — r;us, 6 -7o^>y5 1 ^7x>- 3 - 
-r;i/S> 6 -i5 1 -jk> W7x>- 3 --f ;vs, 

x>-3— Om, 5-7DD^>777>-2- r^*> 5-7;l/^P^>V 
77>-2-' f;i/S, 5-7*n^>7'77>-2-i T;US> 5 -X3=x:;i^> 

y*7^>-2—f;i/S, 5-^^;^>77 7>-2— r;us, 

-7Mn^>777>- 2 f;l/S> 6-7DO^>777>- 2 — OVM, 
6 -7JVtn^>777>- 2 — f )Vm, 6 -7*D^>777>- 2 --f;p 

6-x^x;w^>y*:7?>-2--r;i^ 6-x?;^>V7^>-2— r 

5-^nP^;77>-3- (JVM, 5-7)V-*W<>V77>-3- 

-om. 5-7*nwy77>-3- 5-x^x;i/^>y*7^>-3 
— f;PS, 5-^?;K> > ;77>-3-'fM, 5-7nu-4-7Rn^ 
>77 7>-3- 6-7Da^>777>-3- f;vs, 6-7;i/^-D 
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> 1/7 y > - 3 — r 6 - ^ >y 7 ? > - 3 — r jh^j; o 

-2— ovafc 6-7UD-r >h-;v-2— r;vs, > 6-7;i/^p<>H-;v 
-2—f;i^ 6-7n^>h*-;i/-2— r;i/S, 6-x^x;w>H-;P- 
2— Ol/g, 6-^^;w>F-;v-2— r;i/S, 5-7na^>y^7x> 

-2— f;i/», 5-7Mn^> l /5 1 t7i>-2- HI/*, 5 -7*P^>\/ 

W>7ft7x>- 2 — 5-^00-4-7^0^/^71 
>-2— r;i/», 6-;?DO^>W7x>-2-^JH, 6-7;^D^> 
^t7x>-2- Ol^ 6-7o^>79 : t7x>-2- f;VS, 6-x 

^px > 7^ 7 x > - 2 — f &-^)V<y 7x>-2-^;p 

S> 5-7DD^>77^>-2— Om. 5-7MD^>/77>-2-' f 

5-7p c £^>77^>-2—i';1'S, 5 -x^n;i/^>77^>- 2 - 

-r;i^ 5-^w>i/77>-2-' r;i/S> 5-^od-4-7Md^> 

Vyy>- 2— UVM. 6-^nD^>/75>-2-'f^ 6-7;M"P^ 

>y*7 7>-2- -f^S, 6-7n^>77^>-2-^;^, 6-x^x;v 
o^yyy- 2 -> r;i^ 6-^fM>v*77>- 2 — r b 

£fc, TIB CDS 



R 
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S^ffiftlC**!!^ ~>7/S, AO^>lie% 7;V+;P«, 7)W-)V& 7 
^zjH^fcliAD^V7MJH*W$UV^ R !1 ^i^R !! tLTii - 

^7K^^TfeOffi^v7ys, Ao^>if, 7;w*;wa, 7)Mr-)V 

7;^^;ussfc«AP^V7;wi/*T^^«^^sb<, 
^ADy>m^*fe«7;i/^-;i/ST^s^^^* bvi. ^oi^oad 

yyu^S, 6-y)v*u>(>?yy)vm* 6-7n^>^/u;i^ 6-x 

>^7yu;pa, 5-x^x;i/^>y^7yu;^ 6-^dd^;w 
u;ps, 6-7;w^d^>\/^7 % /u;^ e-^o^^y^rv/iuwfc 6 
-X5 1 x;v^>v r 5 1 7 > /U;us> 5-^DD^>7tWJJH, 5-yM 

5-^Dn^>^v^7^U;i/S> 5-7J^o^>V-fV^7yij;i/ 
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5-^o^>"M v?7W)V& 5-x^;^> > /-i'v^7Vu;i/ 
)V*w(>#V-)V-3-'()vm, 5-^nH>^«-3-^m 5- 

-yjv^tu-i >?v-)v- 3 — r >jr*/—)v- 3 -^;i4s, 

6 -xefxjM' 3 -- r 5 - 7 o P^>y-f 5^y-;v- 2 - 

<i)V£, S-7)V0rU*>V'(5.W-)V-2-4)]&, 5-7n^>y-T3 

nu^>y^s^y-;i/- 2—r;vs, 6-y;^u^>y-rs^/-^-2 - 
-r^s, 6 - yn^>y-r ^^y-;v- 2 -- r jus, 6-x?-x;i^>y^ 
^y-;i/-2— r;i/S, 5 -^PP^y^ry*-^- 2 5^y;v^- 
o^>y^ry-jv- 2 -- r ji/S, 5 -y'a^^y^ry-^- 2 — ovm, 

5 -x^x;i/^>y^7y-;U- 2 — OVM, <6-ox\ a^>V^7V-)V- 2 
— OVM. 6-7)V*Ul>V?7V-)V-2->()\&* 6-^OK>^T 

y-;i/-2— oval* 6 -x^-jk>^t^-jv- 2 ^i, 5-^00 

2 — 01^, 5-7)v*ui>*/**rtr % /—)v- 2 -^ov 
5-yu : e^>v-t^v-)i-2-^)VM, 5 -x^x;i^>y^*+ry* 

-)V-2-^)vm, 6-9uu^>VJr*v/-)]/-2--()vm. 6-y;i/^-P 

^>y^^y-;p- 2 6 -7*u^>y:t*i*y-;v- 2 

22 



WO 01/74774 



PCT/JP01/02945 



6-3L?-)v^>vttW-)\'-2-'om. 5-^PP^>y*<y^7 
v — — 3 — r;vs, 5 -7Mn^>y^r 3 - r;us. 5-7* 
o^>y-r 3 — r^s, 5 -x^-;w*>\Af v^7 % /-;i/- 

3— r;p», e-^np^^y-ry^ry-^-s—fjus, 6-7;i^p^> 
w v^tv-a- 3 — r 6 -yD^>^/-fy?7y-;v- 3 — 
a, 6 -x^K^i/^rvf 7^- 3 01^ 
u-y*-;i/- 3 — 01^ 5 -7;i/^o^>y-r y 3 —om, s - 
•/a^E^>y-r v^\/-;i/- 3 — om. 5 -x^x;woy-r v^u-v*-^ 
-3— 6-^DD^>y-fy^i7-y*-;i/-3— r;us, 6-7;i/^-n^ 
>W v*w-)V- 3 — r;i/S, 6 -7P^>yy vw^H- 3 — 

6-x^x;i^>yyy*ify'-;i/-3-' rWiO^K, 5-^p 
p^>i/<^^y-;i/- 2 — r;vs, 5 - y;^o^>y-< $yy-;p- 2 •— -r 

5-7n^>y*-r^^y*-;p-2— r;i^ 5 -x^x;woy-f 
y*-;i/-2— r;i/S, 6-^pp^>yy ^/-;v-2 — 01& 6-7)1* 
u*>"M m?v-)V- 2 —om, 6 -7P^>yy^y*-;i/- 2 
Sv 6-x^x;^>y-r5^/-;p-2— -r;^ s-^dp^^;^/- 
)i-2--om, 5-y;i/:tP^>y^7y*-;i/-2-- f;i/», 5-7p^> 
y^7y > -;i/-2—r;i/^ 5 - i^-M>!/^7i/-;v- 2 r;^, 6- 
7 DD^>y^7y-^- 2 6 -7;i/^-P^>y^7y*-;p- 2 — r 

^SttW-fr- 2 5 -7p^>y***i7-y*-;i'- 2 

5 -x?x;i/^>y*^u-y-;i/- 2 6 -7 p P^>y^*+ry*-;i/ 

-2— r;i/«, 6-7;v^-P^>y^+)-y-;i/-2— r;i/S. 6-7p^> 
y^i7-y-;w- 2 — r 6 -x^x;^>y;t*i7-y*-;i/- 2 — oi^a* 
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WS££ft*U R 2 \ R 24 £<£tfR 25 te> ffffB^DtxD^U 5-8 ©ic 
TOftg£^To ] IZ&^T, R» R 24 ££tfR 25 «, ^^^^7K*J^-?> '> 

/7;wn*wti^. R*Ht7mm?'t)m\zft-£L<, R 24 &cktfR 25 ^ ^ 
M(D~i5tf*mw^&vwiifi^7 vak Aufym^ rwrn* 7)v 

)i*~jmtLT\z. x^-;i/»w^bv\ ;\u^>m^rc\t7)v^)vm 

fimM-fZ&WtVTte, ±fB©iS4'© 6 ft£fcte 7 WW£ ±fB©:£T 

n, 6-^od^;'j^h, 6-7;i/^-a^y ux;vs, 

6-x^;^yij-jH, 6-^00^7^7 yx;i/S, 6-7;i^n 

»s#W£b<> u>-2— r;vs> 6-7ji/m/u>-2 
r;^ u>-2-^;i/S, 6-x^x,Mr/ u>-2— r;i/ 

6-^an^r/u>-3-^;^ 6-7;v^a^7U>-3— r;vs^ 6 
-^□wj>-3-^ r;i/», 6-x^-;i/^y u>-3— r;i/*, 7-^d 
D^-y u>-2—f;i'S, 7-7Mn^;'j>-2-^«, 7-^u=e^y 
U>-2— f;i/S, 7-x^x;i/^/u>-2-^;i/^ 7-#an*/y>- 
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7-x^n;^y U>-3—fJUS, U>-3—Ol/ 

6-7;i/^-D<v^y u>-3— r;us> 6-yp ; 6'rv^yu>-3— t 
;w*> 6-x3^;m'74vii>-3— r;i/S, 7-^dck v*/u>-3- 
-fjpg, 7 -y^u-iv^j u>-3— r;ps, 7-ynqE-r v4v u>-3 
r;PS, 7 -x^xx u > - 3 -^JHWiilfJl/^. 

gm*£WT S £ £ fcc&3&fn& t < te^FMPCD 5-6 M^^^bTK^*, S 
&S£*rr3 gfrfofclX teTOft© 5-6 S©Hif?Si5S;g, 

mmM*#irz> z. t h&zmah b < te^i&fn© 2 mtt*/c« 3 m&om&mt 

WT -5 s&fn <b U < te^tfrfn© 2 gift* fc« 3 mtt o» 
&ofcfc®&3SU «A«7U;V«, tfoUM, fxzjH, tf^7UJl/S. 

^^/'JJH, tf^yux;^ #*u-v*u;pg. **u-yun;H6, 
s?;ug, trusts, fc?U^x;i/g, trnus^Wfc tf^^x;^ tf 

j-rvrv-jvm, wwij^vs, ^h^/u;^ hur^u 
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& ttvvvjm. ^7^u;i/S> ^T^ryu;^ yytf-jm* true? 

tfUSSW*, tfu^-m tfpu^;^> tf^^^n;^ im 
<, tf^/u;^ -fs^/u;^ Kuswafc trusses, &)?v~)V 

( i ) *<d Q'vmmz&^TmMvtc&m hL< \$yfmm<D 2 sstttisfcte 3 at 
HJ;ws»&*tf*£ -f>x-;^ -o.^fyfcS. i-y^)im&& 

mah b < fcSr^SfD© 2 SittSfcte 3 m&0#&«SitS!3£Si: bTtt, 

( 1 ) tt»©Q*©K9ifcfe^T8B*bfcfiSjftl , b b < WSFffifU© 2 3 Si 

h 7 1 h p > y u -f > h u f h y b h* o-r > h u 

kFDf77nt:'Ji?;H, T-b7kKP^7^U^;^ ^/OtTU^ 
T-h^kFP^7^PtfU^-;^> tfPPe'Jv^S, vbHPtf 
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DDtrUvUl/S, xh^bFPbPPtfUvMl^ tfpp fcfl) $vx;Ug, yt: 

HntfPDHU5v-;^ ^tFPbUF^/u;^ tfUKtf'J^x;i. 

fh7tFneU h*trU5S>x;i^ ifyy^TWm, ^tFPtf^y 

5^7 yu;^ 7Dfcfu^;w*> xh^tFp^ptfu-Tvm ^itVphu 
xh^tHP^iT-yptfUv 5 ;!/^ ^i^/pbu^xji/g, fh 

^fcHP^W^/PtfU^^I/S, {fpp^7yu;i/^ ^kh*PtfPP?7 

vu^s, ¥auttwv)im, vtiFPfcipp^ityu;^ tf^vw 

T^/otfiJ^y-jH, x^kFPb5?VW7V*Pk 0 y^x;uS, 

t h p^yy p m u tf u ?v~)vmm*mtfz> z. ttf-vzztf, ^>y^ 

77U;i/S> xh^tFP^>l/5 1 7yu;U», ^x/tfUS?;^ fh7tH 
p ^x 7 fcf U 7^7 VP tf U x b ^ k K p 7^7 7p tf U 5W«, 

5^7 VP If U ^x;PS, x Y 7 1 H P^7 7p tf U ^y-jH, tf pp tf U 5 
>>x;i/S, ^kFPtTPPtfU =»^x;i^ t!^/^77U;^ S>kFPk°^ 

y^77u;^ 70 trusts, T-h^tFP7Pk°Uv,«> :t*itv*pb 

Uv 5 ;^ xh^bHP^itVPtfU^l/S, hfPPtrU^S, -7fc:b*Pfcf 

p p tr u xh^bHPtrppbu >^s> tt-w p tf u y s^xjus, 

xh^kFP^iT-VPtf'J^x;!/^ k°PP^7V*D;i^ :7tFPfcfPP 

^7i/u;^, tfPP^^iJ-\/u;i/a, ^kHPtfPP^+»-i/u;i/S, 4, 

5, 6, 7-fh7tHP-5, 6-xh^^?l/>7^7yPHU^XJV» 
cttX5, 6-HJ*7^>-4, 5, 6, 7-xh7kHP7 c 7VPtrU^> ? X 
itfh^kFP^^T^'jm xh^tiHP^x/tf 
U^S> xh^kFP^yPtfU^;^ xh^tFPT^/PtfU^x 
^kHPtfPPtf'JS^;^ ^kHPb^/^yU^S, fh7t 
KP^-tfyPtfU^S, vt:FPtfPP7^77'J;^ 4, 5, 6, 7-x 
h^bh'P-5, 6-xh^^5 1 l/>5 1 7yPfcrU^x;^^J:^5 ) 6-b 
U*7^V>-4, 5, 6, 7-xh?bh*P7^7V*PbU^x;i/S;W£b 
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v^ 0 ±m®ffi&mmm^\z&ftzm&<Dmft\z\tmzMmtfc<* mfcffx 
fx/ [2, 3-b] tfu-xx fx; [2, 3-c] tfUv 
x fx; [3, 2-b] tfU-xx ?x; [3, 2-c] tfu-xx fx/ 

[3, 4-b] tflhXX fx/ [3, 4-c] tfU^XD^TtlTfecfcV^t, 

fx; [2, 3-c] tru*xxfc,ktff x; [3, 2-c] tfihXXWSb 

f 7\ZPfc?U> ? Xm, fT^/n [4, 5-b] tfU^XX fTVn [4, 5- 
c] t?»>XX f7\/P [5, 4-b] IfiJyX fTVn [5, 4-c] 
-XX f7l/P [3, 4 -a] tfUvX f7\/P [3, 2 -a] k!>>X>©V> 
fntfeJ:^^, f 7 % /p [4, 5-c] tfU -XXfeJctff 7l/a [5, 4- 

c] tfU^XW^t-^ 

f7>/PfcfU^Xxe«, f7Vn [4, 5-c] tfU^XX fTVa [4, 
5-d] fcfU^XX f7^/P [5, 4-c] IfU^XX f7 % /P [3, 2- 
b] lfU^>©ViTm?fc±V^ f7 % /P [4, 5-d] tfU^XXWlfc 
b<> 

trnPtrU^>Ttt, kfPD [2, 3-b] tfU^X fcfDD [2, 3-c] fc? 
U'XX tfPP [3, 2-b] tfU'XX tfPP [3, 2-c] tfU'XX tfP 
P [3, 4-b] tfU'XX tfPP [3, 4-c] tfU^XDV^m-efeJ:Vi 
fciPP [2, 3-c] tfU-XV&J^trPP [3, 2-c] tfU'XVAW* 

t?PPfcfU5:XXT!te, tfPP [3, 4-d] fcfU^XX tfPP [3, 2- 

d] tTU^XX [2, 3-d] tfU^^XXO^TnTfeJ;^ HPP [3, 
4-d] £U^XXWI;L<, 

tf U FtfU5-X>T«, t!UH [2, 3-d] fcfU^XX tf'J H [3, 2- 
d] fcfU^XX tfUF [3, 4-d] tfU^XX tf'J F [4, 3-d] tf'J 
5y>, tfUF [1, 2-c] fcTU^XX tfUF [1, 2 -a] tfUSlvXZ) 
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^m-CbckV^ tfUH [3, 4-d] lfU5^>^t!UF [4, 3- 
d] lfU5S»##*U<, 

if7/^7^/-;PTtt, tr^y [2, 3-d] ^ti/-;k tr^y [4, 3- 
d] ^ry-;K tf^y [3, 4-d] 5f7\/-;k tr^y [3, 2-d] ^7 
y-;povi-rnTt)«kVi*«, tf^y [4, 3-d] ^T^-^^^tr^y 
[3, 4-d] rrv-mmsvK. 

7nt!'Jy>-eH 7n [2, 3-b] tfU>>X 70 [2, 3-c] tf'Jv 5 
X [3, 2-b] fcTU5», 7D [3, 2-c] tf'Jv'X 7P [3, 4 
-b] tfUv^X 70 [3, 4-c] £Ui>>©VrfftT-&«fcW, 7P [2, 
3-c] tfU^>^«krK7D [3, 2-c] fcf'J5»}&«SFSU<, 
^•y-V^Ptf U5?>*Ctt, rt^^/P [4, 5-b] tfU> ? >, ^It-Vp 
[4, 5-c] tf U > ? >> ^UVp. [5, 4-b] t!U5>>, W^D 
[5, 4-c] EU5», tf+^/P [3, 4 -a] tfUv>>, 
[3, 2 -a] fcrU^>©Vifm? , b±<, tf^riM/D [4, 5-c] t!U^> 

*«trK^u-ya [5, 4-c] tfu^>^$f*b<... 

^U-!/otTU^>Ttt, **U-!/n E4, 5-c] fcfU^X ^iT-yp 
[4, 5-d] tfU^X :**U-V*P [5, 4-c] tfU^X ^iJ"V*P 
[3, 4-b] KU^>©W*rm?%)J:V^ tf*-tfVP [4, 5-d] tf U 

tfpp^v-jKm, tfpp [2, i-b] ^t^-;k t°pp [1, 2- 

c] ?7V-)W tfPP[2, . 3-d]^7^/-;K Hod [3, 2-d] 5P7V* 
-;K tfPP [3, 4-d] ?7'/-)V<D^-fm?%&<, tfPP [3, 4- 

d] ^7l/-;W3W*b<, 

tfDO^l7-7-;^«, tfPP [2, 1-b] :**UV-;k tfPP [1, 2 
-c] **l7-V*-;k tfPP [2, 3-d] *-4rUV-;k tfPP [3, 2- 

d] tfpp [3, 4-d] ^w-^ovvrnTfcj:^**, tf 
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DP [3, 4-d] ^^/-Mjftb^. 

±fs<z»n h b < \&tm}<D 5 ~ 6 momtfikikTum^ » & u < m^mn 
o 5 ~ 6 mmmm&m, ®»fei< \z^mu<D 2 3 mmm^m^ 

^n-^ni~3{@(Dttmswr§iitfe*D. ^-©ama^-na, 7jcm*. 

l{@~3j@»^bfcAP^V7;V*;l^ ~>7/S, 75^71, t 

^p^>^S> i-^^;w>^p^ptf;i/S^^©c 3 -c 6 ^P7;^;v 

*t>3->«, ih+^a > c,-c 6 7;i/p^^c 1 -c 6 7;i/^;p 

-c 6 7^p^^;vfc;i/S^smtfc7s^/s, c 2 -c 6 7;i/^x;us (M 
7i);v*&a , c 2 -c 6 <D7)v*~m mm*, jl^jv 
^ 7ptf~;i/X&£) * c 2 -c 6 7;i/n^rv*^x;i/* (M%.w, *h*-> 
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75/*3Mi^&£) , 

;i/^-;i/75yx^;US, t e r t -:/ h^i/*j^-jI/75 J x^;i/*& 

an , c-CsT;^/^;^ (mtf> 7±^jv&> *?-)Wu 

c,-rc,7;ww» (W&tf, 7-fe^75/^^;i/S^a > c,-c 6 7;v* 
;i*;i/*x;W£ >*>x;i^x;waSfc£) , c.-c^Wi/TJW* 

-)V7$y c,-c 6 7;wvs (#j;ttf, ^^x^x;^^;*^^ 
a , #;w\ ,; E-f;i^ c,-c 6 7;^;i/*;w\^-r;i/* (MMt, *7M)V 

n^)V&, x^k^W^-f -fy^DlfWTO;H, tert- 

:7>;i,#;w\^;i/S&£) , n, n-s? (c-c s 7W) #;u/*t>r;pafe- 
(#iRtf> ^A^Ww^-owa, ^x^^ww^a, tf-frxj-M 
)vn^)vmfSiE) » c,-c 6 7;wi/75/s (#j*.tf> N-/f;i/75; 
& n-x?-;p7 , c,-c a >?7;^;P73yai («*tf. n, n 

N, N-^XW5/I, N-^^;i/-N-X^7^ 

^x;>g, ^fc* U x;vs, tf U tf'J5 s?x;p«, xh^tFafcf^x 
, *ckr;±iB©5'-6ji©«*5!is:*-c 1 -c 4 7;^;i/S (#JA 

Tfc&tf, 5-^^-4, 5, 6, 7-fh7kFnf7yo [5, 4-c] 
tf'J^>-2— (JVM, 4, 5, 6, 7-fh7kFWyn [5, 4-c] 
eU> ? >-2— r;i/S, 5—>#a:/Dtf;i/-4, 5, 6, 7-fh7tFD^ 
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7VU [5, 4-c] \ZV*J>-2-' f;US, 5-%)V$*i'^)\'-4, 5, 

6, 7 -T-hvtFurrvu [5, 4-c] tru>?>-2 — r;i/S, 

;V-4, 5, 6, 7-rh7bHD^77a [5, 4-c] tfU^>-2-^;i/ 
& 5- <4-£'J5W) -4, 5, 6, 7-xh7kHn^77P [5, 4- 
c] tf'J^>-2-^;l/S, 5-^^-4, 5, 6, 7-xh7tHD^Ty 
a [4, 5-c] t:'Jy>-2-fJH, 6-^^-4, 5, 6, 7-fh7 
tHDfi; [2, 3-c] tfU> ? >- 2 — T;«. 5-^^-4, 5, 6, 

[5, 4-c] tfU^>-2— f;va?> s-*^ 
-4, 6-^tFD-5H-h 0 DD.[3, 4-d] ^7*/— 2 — TJVS, 
5, 7-^bFP-6-^^tfon [3, 4-d] KU$S?>-2— f;W6, 

5, 6-i?*^)l-4, 5, 6, 7-fh7kFnf77D [4, 5-d] tf'J 
^>-2— f;i/*, 5, 6-^^-4, 5, 6, 7— xh^th'D^it 
Vu [4. 5-d] tfU^v>-2-</l/^ 5 -v^t^KT^/- 4, 5, 

6, 7-Th7tFD^/ [d] f7y-JV-2-fM> 5-(4-fc°U^ 
-4, 5, 6, 7-xh^fcFU5 1 7yP [5, 4-c] tf»J> ? >-2-< 

6, 7-vkFP-4H-tf^y [4, 3-d] ^7V-)V- 2 --T^S 
f©21ttl«l, 4- (4-tfU^;W 7xn;p»^^f§^t«^ 

<*QH£O^T> 

mmvtb v < im&womm. 2-6 <d7jv^^u>&, 

mMWbV < \ttt&Wm$k. 2-6 (D7)V*-U>M. 
M-N (R 3 ) - 
(S4>, R 3 «7K^M^*fe«7;V^;i/*§^*t-§o ) , 
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S-N (R 4 ) - (CH,) m- 

MM^WT & £ £ & 3 2 iclDt) U < »®fn© 5-6 m<DmVtm4k*m 

m&m* wr s n 1 1> & s 2 ioiid l < &^*n© 5-6 mmmm^m, 

fi«£rf 3 £ £ & £ 2 fifi^fn t) u < te>F&fri© 2 m&£tc\t 3 gift©*! 

mQHz&^x, mm®* l < m^ommm 1 ~ 6 07 jv* u>mt lt 

^^i/>*> ^yz^vym. ^tt*^vyw%*mi%^t.if^%%<> 
mmh^<\mmkofomm~§<D7)\>>r~vym£LT\x &m$, t* 

Eilftfc u < tt^fttt©K*IS: 2-6 ©r;^-i/>S<i: tx«, X5f xi/> 
-JuM-vym, y^-uym. ^y^uym. ^^y-uy&mzmtf 

S-N (R 4 ) - (CH 2 ) m-££ttSR 4 «, 7jc^H^*fc«7;i/^r^T 
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wmmzmf % n mn 1 ~ 6 ©sg&rc***** 1 ~ 3 ©iw.^ 

bV*o 

©Q 4 ©Si^K*^T|B«bfc«&fn t> b < »*£»© 5-6 *©»RftflaK*)fi* 
20©S£&ofcfc©£;fi*U J?^l$&0J£bTfcJu ^^D^^I/>I, -> 

££tf7x-kX*#WS;b^o 

2ffi0«SfD ! bb<CTMP©5~6M©1i^^:Si:«, -jR^ (1) *© 

Q*©KMfc*^TiH« bTcfSfofe l < CTMfn© 5 - 6 M.<Dmmm* 2 tf ©S 

£fco&*>©fcttftU JI##J&0!)£bTfei:, 7?X KD-;K ft7x>, 

-X7y-;k 751fX tPJ-XX t!U^7X tfU^XX tfo>>7 

X H^XX ti^UXX :**1*$>X rt^XT^XX W'JX 

xx ^txtxx mwjx fh7 , ;-;K hU7y-;k HJ7-7 
>^2ffi©g£&ofct>©£#tfs;i£^#> 4n?&t!7Vf-;k -rs^v 
-;k #*i*v-;k rrv-M ?7?y*s-)V> 7?ifx truxx tru 
=-xx eu^xx tf-nu^x t^7y>. tf^uxx hU7vf-;kfcj; 

tf Y U 7i?>^2»!)»tS;o 7cfc©£0£ bl>09£ bT#tf 5 E 

2 #©»*> b < te^fn© 2 3 8H£©iffi'&#Ht7k3tS£ bTtt, 

-jRS (1) 4'©Q 4 ©i^BJ^^TlHmb^» ! bb<«^fP©2Stttfc 
« 3 «tt ©H^Kfl:**** 2m<omtfs.oTc%(D ftitSfc b , Wfc0d £ b T 
tt, OfX -fX^X t7^kv, fh7kHnt7^k>, 7>h^-fe 
X 7it>bV^ s 2*©ltf t i:^:!>(0^f5u^i?t > -fX^Xfc 
<fc tfcj* 7 9 V >ifl 2 «©» t o %> © £ff * b Hfll £ bT $ifS 21 

2 WWfeb < fc£T«n© 2 Stttgfctt 3 Sttt©H£«*lt5£iSi LTtt, 
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;k 3V ux f N5hHD*yu>, -rv^yux xh^tFn-rv^yu 

X **»/UX S?hHnWJX fh7hFD^/'JX ^y+U-U 

U3>X fh7kFo-f>HUyX ^>'/^7"/-)W fb7tb'D^>^ 
7V-;K ^7^'J^X rb7tFDWJy>, ^X/tfU^X rh7 
hh'Dfxy kU'XX ^7Vnt!U^X rh7t KP^Tl/DtfU^X 
TVntfU^X xb7kFP^7V*PtfU^7X kPPklbXX ^kh* 
PkfOPtfU^X x^kKPkPPkU'XX tfPPtfUS^X i?kh*P 
kPPkU=^7X "5>kFDk*U HWJ>, fcT^y^TV-JW ~7kh*Pk! 
yS5-7V-fr* 7PkD~7X rh7t FP7PkU^X **1JVak*U^ 
X xb^bKP^^/PkfUi^X ^WVPtfJ^X fh^kh'Dt 
^ij-ypkfU^X koo?7y-JK vtHPtfPP?T\/-;K kno*. 

HPkPP^-y-v > -;w^2iffi<D*«t^ofc ; fc©^#^^ 
tafias, ^x/7^x ^>y^7ix -t>k-;k -rx?v-;k =*v 
ux >rwu>, Th7tFa<v^;ux ^>y^yv-;k ^7^u 

S?X ^xytfU^X ^TVPtfUv^X Th7tHD^/Pe'JyX 5P 
7VPtfU^7X kfPPtfUvX xh^kh*PkPPk'>7X tf'J Ftf'J 
5yX k?/^7\A-;k 5>kFnk?/?7*/-;k 7PtfU> J X 

^/pku^x ^u-i/Pkuy^x kPP^7 % /-;K vtb*pkpp^7 
t:DD^u-v , -;^«t^t HPtrpp^i7-y-^20o»<i:^: 

1, 7-, 1, 8-, 2, 6-, 2, 7-^-7^Uv>©V^tlT" ! bJ:<, 
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fX/tf<>X>Ti3u [2, 3-b] tfU'XX fx/ [2, 3-c] tf 

IhXX fx/ [3, 2-b] tfU'XX fx; [3, 2-c] tfUXX fx 
/ [3, 4-b] tfUXX fx/ [3, 4-c] h°'J> J >©V^nTfei<, 
f7V*nfcfU^xm, f7V*n [4, 5-b] tf'J^X ?7VU [4, 5- 

c] tf'^XX f7V*P [5, 4-b] fcfU'XX f77D [5, 4-c] tf U 

f7V*P [3, 4-a] t!U^X f7^/P [3, 2-a] tfUXVW 
TtlTt) c fc<, f 7l/ntf'J^> ? >T^> fv^/P [4, 5-c] h°'jyy>, 
f7V*P [4, 5-d] tf'J^XX f7V*P [5, 4-c] tf'J^XX f7 
VP [3, 2-b] If U^X^VvfnT£cfc<> tfPPtf'J^xm fcfPP 
[2, 3-b] tf'J~XX H°pp [2, 3-c] tfU-XX trnn [3, 2- 
b] tf'J-XX tfPP [3, 2-c] tfU'XX tfPD [3, 4-b] tfUv* 
X tf P P [3, 4-c] t°UvX^Vvfm!££<> tfPPtfU5X>T«, 
tfpp [3, 4-d] tf'MXX tfPP [3,. 2-d] fcfUS^X Hod 
[2, 3-d] If U^XV©VvfftT*><J;<, HUFHU5X>TteU tf U F 
[2, 3-d] tf'JSXX tf'JH [3, 2-d] tfU^XX tf U H [3, 4 
-d] tf U^XVVvfn-trfeJ;^ t? ^/f y^Ktt, tf^y [2, 3- 

d] f7V*-;k tf^y [4, 3-d] f7V*-;k tf5/ [3, 4-d] f7 
V*-;k J [3, 2-d] r7V-)V<D^?ftX*h&<, 7Ptf>>X>T 
fct 7P [2, 3-b] tfU'XX 7P [2, 3-c] tfU^XX 7P [3, 2 
-b] tfU'XX 7d [3, 2-c] fcfU'XX 70 [3, 4-b] tf'J-XX 
7P [3, 4-c] IfU^XWTtlT ^WntfU^Xvett, 

[4, 5-b] tf'^XX ttVVu [4, 5-c] tfUXX 
□ [5, 4-b] tf»>XX ^^/D [5, 4-c] tf'>XX t^tVD 
[3, 4-a] tf'J~XX ^ityn [3, 2-a] tf U ~X><ZHvfftT*> <fc 
<, ^U-v*nt!U^Xvn?», :fr*UVn [4, 5-c] k°U^vX 
\/0 [4, 5-d] tfU^XX ttVVu [5, 4-c] tfU^XX 
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VP [3, 4-b] e»J^>©trvrnTfc<i;<, ¥uu?-7V-)lT*U, Hp 
P [2, 1-b] tfPP [1. 2-c] ^7y-;K tfPP [3, 

2-d] ^7V-;K fcfPP [3! 4-d] ^V'-Jl'©^ ftTfcck< , tfP 
u*3rW-)VT°\t, tfPP [2, 1-b] tfPP [1, 2- 

c] ;k tfPP [2, 3-d] tfPP [3, 2-d] 

**?W-)V* tfpp [3, 4-d] ttVV-fr^-ftreh&K, Stzzn 

t < «TO?no 5-6 A0iK*st3£& 2m<D&m%v < \t^mm<D 2 m&&it 
sttag^g&stagtfct *n*ni-3fl©wa*^rr*2ii:'e)*D, * 

©fi^StbTte, 7jcmS, 7y$Jgf, itmne 1 , h^jsctoa 

ny>gf, a py >arw s 3 «&b&A p$v 7;v+;n, 75 ; 

S> ->7y«, 75 77;^;^ 75>VX, tFD^>75y/l, 
ft, 5j-^ ! bb<«^©^*ii:i~6(D7;WI/« (08Atf, jjWPS, X5P 

mjK©K*ft2-6©7;^=;i/* (fli*.fck tr-;v*, 7u;vs&a , urn 
x;i/S&a , Hilft, »ttttfeb<f^ttoip|*jBf[2'-6oy;i'3+5/*;^ 
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tt-N (R 4 ) - (CH 2 ) fi&££Wt"£ 2fa©ftfnt>b<W: 

yfMftHD 5-6 AOHttJtf em*^WT§ £ £ *> & § 2 flBOffif D b 

< te^t&&! © 5 - 6 jl0«#3Ra**<k tm£***rr £ d £ *> * * 2 ffi©» 
*> b < te^fn© 2 3 aittojg^lgmiS^^Jf * b < , 3nr&J!Mg 

£\ d A^y]/>I J ?'7x- 1/>S^© 2|G©Mn ! & b < tt^lSSl© 5 ~ 6 

s^rr * c £ %> * sen «b b < 2 m'&ztcit 3 anto«^ftft 
hrjS (i) 

Q'-Q'-C (=0) -N (R 1 ) -Q 3 -N (R 2 ) -T'-Q 4 (1) 
R 1 , R 2 , Q l , Q 1 , QK Q*&&ztT l \t> ttofttmVb<D**;To ] 

TE0HK5S; (1' ) 
qi-C (=0) -N (R 1 ) -Q 3 -N (R 1 ) -T'-Q 4 (1' ) 

fctt3iRtt©»^*3lfflKCaiS*b, R l s R 2 > Q 3 , Q 4 *5«fctfT l fcJu tWBtBI 

Dfeos^-r. ] 
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g&S£ 5 £ £ & S S> k K D b! 7 / ^7 7 U 

Wmtttz c £ h 7 k K d 7 p if U 5?;p« % 

g&gfclrTS ££*>&£^I^k H uttWu tf U v^*, 
gmg£WT5 £ <b fc&s tf p p tf u sw*, 
g&*£ s z. t h h %> v t h □ tf d □ tf u 

g&S£^T3 ££*>&5xb7kKPtfpPkU 

g^s^wr ^ c £ *> » § tf d p tf u 5 v-hrn. 

Bifcgs^rrs ^ tt>S5W/D tf u>$?n;pafe, 

wat**rra ut^s^fh^h h p:**uvp tf u ^ynjn, 
e^s^w«£i^^§tfPD^7Vu;p*, 

g&X£WT3££fc&5^kh*PtfPP3 1 7yu;i<'^ 
til§ft5uifeS§lfnDWyUM, 

gms^w-rs c £ fe**^>y^7V u 

«ft***TSJli , b**'rh9tHD^>^7yu;W6» 

fi&SSWfS 4, 5, 6, 7-^h^kHP-5, 6-fb7^ 

U >^7 7n tr U ^-JI/g> 

^7t«fiHS§ ; ti"§iI<fct>^^5 > 6-MJ*^U>-4, 5, 6, 7-fh 
7kFP^77PtfUy^;W»T^D ; 
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% b < 5-6 jt©at«^b**s*fctiii!ft»* wr * c t *> &z> 2 

Q*tVX\$, 5- (4-t!U>?;W f7y>JM, 1- u-eusw) 

<SQ 3 »^T> 



7;wvs> r;^-;^ 7;i^~;i/S> T;vn^>-*, 7;io*$/ 

N-7MrWiWtt'f^ N, N-^miWiWWJH, #;WVE-f 
D7"J-^7WS^^f. ) > *fcf* 
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^ *mm, 7)W.-)v& 7)v*=jvm* Aoy>sf, Any 

J7)V*)Vm. zs7/m, s s7J7)V*)V&, 7^/S> 7S/7JWPS, N 
-T^^PT^yT^^S, N, N-i?7W75;7^H, 7^)V 

7^n^v*;i/fc;i/S> 7;p3+->^;wfc;P7;^;P», 7)Vn**/% 
)W-)V7)^)\^7^jm. *;^^^7^;i/75;i, 7;i/n^->*;i/fc 
;Kr^/s, 7JV3+^J^-JP75 y 7jv^m 7;^ 

;PS± fcg&g£ W bT t> ck tr> N - 7)V*)V1l )Vn^ )V&, 7)ls*))/M± \zm 

mm&mvTh&^N, n-^7)v^M)W^m^ N-7;v^rup*;w\* 
t-owg, N-7;v^n;v*;wN^-<;V7;wvs, n-7)V>t~)V-n-7)V 
^i^wtc-t n - 7)V>r~)V- n - 7^*^/^ 
N-7;pn^^;i/A* : e-r;i/*, N-7 N ;i/+;P-N-7;u=i+^;uA* ; e-r;u 
S, N-7;i/3^v*;PA ; E-r;i/7;i/+;i/*, N-^^-N-^n^y* 
)vn^)V7)v^)vm. 1 ~ 3i@o7;wi'aTB^$nTViT ! b<kv^;i'A*y 
<;i/S> 7;p^;i/x;p*^;i'*, 7)v*)w\s-fc-)V7)v*)vm* g&g£#b 

*;i/S±&Cg&S£W bT t> ct N - 7^^WJWt ; E'fJl'7il4M 1 7;Mf 

;i/*±{'gms*wbT i b<fcViN, N-^7;w^;i/A^>r;P7;wi/», # 
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-)V7§s1j)V#—)V£* 7;^;vx;^-;i/75/^;i/fc;i/7;w^ 7 

S> 77KM+^ *;V^^v'7JWl't+v'i, 7>-;V^->S> 7y 

i~5 07;^i/>S> ^ic2~5©7;^ni/>*, ^iti~5©m 

±fE©ffi&SR 5 , R\ R 7 ^3J;(^R 8 fcoViT#lffl^BJT§. Any>S? 
Ltd fi£#, ^ttJR-feKttatJROCj-C.T^l* (MAfcf, 

tTtt, ±ia©7;wi/»ti~3iac7)Ao^>MWgmbfc ! fe© wmt. 
So ~>7/7;i/^stbT^ ±te©c l -c 6 7;i^;i/S£iM©v7/S^ 

-60^0 tfr.;i/S, 7u;i/S^a ^w^ns,, 7jv^)imt 

tf, x^x;i^ 7ntfx;i/g&£) W6tis, 7^;PS^bT^ c- 
c 6 ©7;^y^;i/S (flfctf, jj^s^ak 7W;i/*&<H) , *>"M)V 
t7h-f;Hf0C r c ls 7D-f;n, *^±f2©c,-c 6 7;i/^y^;i/ 

m\zc 6 -c H 7^-)mim^mmvrc7^-)V7)ii} )v& wmt. 7x 

rt^MI/g/^) 7is)\s7)l>*)\>MtLT)$, ±E©C,-C 6 7 

;WHt±!307>'JH 1 idW Ibfct)© (0*S.fcf» Ti^M^l/Sfc 
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s 0 7;i/n^^;i/fc;vstLT«, ±fB©c 1 -c 6 7;i/3*vS£#;M^x 
a ^we>n§o 7;i'n^i/*;i/^-;i/7;i/+;i>»a:bT^ ±ib©c 1 -c 6 

;wt^e-r )i7)i^Jim t UTte, ±ib© c , - c 6 7;wws fc #;w\^-f 
§o N-7;w^;w^-r;i/S<hLTtt, ±iB(Dc 1 -c 6 7,!i^;i'Sift^fi 

N - 97)^M)Vn^ Jim t bTte, I^St) b < tegffl<D±fB(D C , - C 6 7 

jwi/^we^bfc^w^-ovs n, N-^pwi^wt^ 
N-x^;w-N->wkfr;ww;i/*&a n-7>Mt 
^fciwi^ ji/7;wi/*«h ±m(DN-7)v^)v^)w^-ovm^±m. 
<Dc-c 6 7)v*c)vmzw.Wk\stcm mz-te, n-^mjw^^jv^jv 

^w^ji^i^vx^bTWu ±m<DN, ^--j7)v^-)]/^)vn^)vmfi 
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u7v-)imtbTfe, (i) (DQ^mwiz&z^T-uTv-ivMtm 

HXfcili. 77JWHttT&, ±|B(DC 1 -C 6 7;WVSt±|3(DC 6 - 



Q 5 , R , *«fcOfR I0 tt, iffE£|p|D >! k<Z>£^U l&J:tf2ftftfi£^ 

To ) 

±f3<D*Q 5 £^T3^$^©Sfcm 1 ffl O-fijMr^&W t T fe «fc 3 ~ 
1 0 MO 2 ffi© j|*yWb*#*T*S^ 3 ~ 8 M<A 2 flfi©3g:R£Hfc**S)W 
£L<, 5~7MO2#©31^b7K^*^0« : *bVio Q 5 »;v 

* b < , 6-7 fi©«^ctt'>x*J;^ h ^ yzom-fit bv> 0 




R\ Q 



10 
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7)l*)VM, 7)llr-)Vm. 7)l*-)m. /\u¥>m^ ;\utf;7fr*)l 
^7/7)V*)Vm. 7'y)^ 7-»l>7)\s*)m. 7)V3^m, 7)Vu* 

7JVn*is%)l,#-)]s7fr*)m. 7 l J-)Vm, 77JV*)m, at 

TZ>±BV>mBBtmC%<D&m1ro WWkM%^OXb£^7i')\'7*;mtlsX 

±B(D7^)m^72.ymzmmhrch<o w%.& *)v$jv7$.sm, 7 
-t^)V7s.jmtzE) v>mz, 7iy)vm±.\z/\u^>w^ ?mM, 0-0,7 

^n^v'S, 75/I> N-C-C 6 7)l^)U7^ym. N, N-v-C,-C 6 

7)v*)V7^;m. iDi-tf^sjim. c 2 - c 6 7)vn^zyti)v^=.)vmm^n^ 
^m&.mw&htz.7z/)vm w%.\* , 2-y h^xr-wi^/a, 3- 
75yyptr^;i/75yx^^) iWtfsns. 7~>;i/7^y7;i^;us<>:L 
t«» ±Mo7zs)V7^jm^±Moo-o,7)v*)vmzm.Wki;K.h<D mx 
*;i/s;i/7s/y5f;i^ 7-k5 l ;i'75y^^s^^) /^fe>n& 0 7 
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cwu& 7$;*?jvm, i-7$;x.^)imu£) ##tf&nso n- 
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tc,-c 6 7;wusi wam.b£*>© N-y^i/r^yy^w 
N-^)V7^^^)vmn.e) fimfznzo n, n-^7;wi/75/ 
7)\>*)vmt ut&, 7 ^ y - c , - c 6 7)^jim(D^mm^± izc-c^n 
wi2Wtiifet)© mxu. n, N-s^^Tsy^wwk n-x 
N _ ^ 5t ; p 7 5 j x^;i/*^o e> ti3o n - 7;i/^r-;i/^;wt ; E 

(09*.fc£, TUTO^JHIS:^ *^fSti5. N-7 

)Wr^M^^7M;Hi:l/m ±iBON-7;^x;i/*;i/;\^-r;u 
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jwSfcii&bfcfc© /h^^;ww;w*^<H) Wens, N 

-r ;i/»^it^^u<^^©c 1 -c 6 7;wi'atttmbfc ! b© 
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^ytl)W^)V7)V^)mtLX\t, ±fE©N-7;Wl/-N-7;i/3^5/* 
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wen*. 7;m^v*;^x;i/75/7;wuSi:bT«> ±ib©7;p+;v« 

*;i/fc;P7^y^^;VS, tert -^h^*>*^r:;V75 /x^JUfe 

if) j&s&tfsti*. 7;i/^;i/S±^gn*^wi>T ! bct^N-7;w^^/t ; E 
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^)Vtt)]/n^)V^ N-x^;i/^;ww;i/», n— rvyofc^jw^-f 
N-y^u^u^MJw^-om, n- (2-tFP^5/x5 t ;w ^ 

A^-OUS, N- (2-7iktDXfJW 5tj;W\' : E'fJH,.N- (2->7/X 

ti)V/^)m> N- (2-^h^->x^;u) *;wtt-f;v«, N-#;i/ 
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~3®07;w^Tg^$nTViT% e fcv^;i/n^/'i';i'S> 7;m^x;m^:i 

^st^i/fc^s, ems^wuT^cfcu 3-6 m^mmmm*)itf~)v 
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Xh4^Mxj|/75/l, N-7'J;WiW^M, n-7D;v#;w 
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-N-^^^wt^oi^ N-^^-N-7°pfcf;i/^j;ww;vs> n- 
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JWt^E'f N, N-tfX {2 -7 )V*UX.^)V) ^l/A^-f^S, N- (2 
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yb^>x^;i/) -N-y^;^;ww;M^S. n, N-^y?;^;wt 
^-OVttis^vm. 2~ (N-x^-N- t^MJW^ x 
y^xjw^ii/r^yg. x?^;ui/*x;u75yg, y?Mi/7Ui/* 
xjp75 yy^,«, y5 1 ;i/y;;i/^x;i.75yx^;i/S^^#tf?>^i^T# 
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0) 
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3 0X>r*%mM*T-Mm&&T\zKjfctt%zb\z&r)4\:GM (l) 
[ffift#» 5 ] 



(*<*> R\ R 10 S:tKQ 5 «MIB<h|wli;t)(D^L, 1 &<£l£2 ©t?tt&t5; 

0 ) 

\z. ^X*«fctfh?>;*©Q , 0*#*^M:£« (1) ©«3Sftfcov>Ttt 



Q 5 , R 9 #<fctfR l0 «tfrlB£ll£*>©£j*-f. ) 
mW7)Wr> (1 1) *»6 (1 2 a) <DWkMbLT\t, 
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(Organic Synthesis, 195 5^, I I I #, 2 1 7H) & 
£1fitobtlTto&. h7>7>-i?*-)l (12 a) /i^h7>X-y7$ 

> (2 a) ©gjifltLT* h7>X-^D^>^>^-;^e>h7>X- 
i>^p^>^>>?75>'\©^ (WO 9 8/3 0 5 7 4) &£j&*«#£*ITI* 
So dtlSOSB^fc^CT, m^7;Ver> (1 1) ^^7>X-^75> 

(2 a) ft«jftfS;i£)&*T**. 

±fB©^T0jibfch^>X-> ? 75> (2a) tt, ±5BO«ji^*l'-4 
<Z>#&T, h?>X<D4k&M (1) 




Wfc7)W> (11) fr£~>*-S^-;i/ (12 b) CDttJfiWtbTtt, 
DAn>A^'>X- v# n^+-tJ->v^-;i/^cD^^ (J. Org. 
Chem. , 1 9 9 8^, 6 3#, 6 0 9 4H) ft^Snt^S. £fc> 5/ 
X-^-Jl/ (12b) #>£~>X-S?75> (2b) (DmmmtLX, 
^ D^>^ >i?^--;Wi 6 - y i7 D^>^ >y7 5 >^©f i (WO 9 8/ 
3 0 5 7 4) nxi^S. dne>CD^^2pDT, y^-y75> 

(2b) £»jrr*;i£#T?#5. 
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±f3©^TMigbfcvX-> ? 75> (2b) Wu ±i®IIMl~4©^ 

i/X<D{££® (1) fcg<££j&*T?fr5. 
[«fi#tt6] 




(15) (16) (17) 



xms&fcoi, 2-h7>zm®7s.;7)vn-)vnm» as) <Dmmz 

§ (Te t r ah e d r on : As ymme t r y, 1 9 9 6^, 7#, 843 
K ; J. Org. Chem. , 1 9 8 5^, 5 0#, 41541; J. Med. 




R 

(7a) 



(18) 
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Chem. , 1 9 9 8^, 4 1#, 3 8K) . HOJ^fcRfcl©:^, 

(is) oj^ymzm^tzm.umtm^Tik'Sm a 6) %§mrzz 
tifiTSz, its® (i6) ^(DR^zttmtz&m&tisTfo. mnoTzyjv 

M&m&<bfcfrX*h* h*i'iJ)Vtf~Jm. tert- 

mzywim&wi. t e r t -7 h*$/5tj;i/#=;p*Trfiarr*»# 

fctt, 75 7 7Jl/3-Jl/^#: (15) - 7 8*C~5 OTT^ 

y-tert -:/3\>P (16) £ffi! 

#~)V#uV \*£KJ&2lkzztlz&r){k&® (17) Sigig-rsiit^T^ 

X >>71f P [5. 4. 0] £>t ? ^-7-X> (DBU) 

ft<&$J (17) ZmUZfeim** - 1 0X:~1 5 OWTWti-bVV&tR 
l&ttZZ.b'Vib&to (18) bifiV&Z. ililtH N, N 

-^pWMv>!/A75 h\ N, N-^^;P7-feh75K, N-^PtTPU^ 

>-2-^>W5Mi, **/-;k x*/-;p&2©7;i/p-;w&* 
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7>?HM## (18) (7 a) \zmmrZ>Jjffi*^ KyW&%& 

cxmLrcR^^mmrn\f^\ &mt. r^mm* as) *m%u 

±IE©*feT?«jgl/fc3t^gffi©75> (7 a) tt, ±5fiCD«jfiD6r* 2 Ictto 
Ttt9MStt©fl;£«> (1) fci*< #¥iStt©7 5> 

(7 a) 3^5#6nfc3te¥ffitt# (1) (1) fc^VvrfcH8©:£8r? 

j^ttcft^ii (i) (i) *wm'\mfcfrt>fcz>ti 

(2) , (4) , (7) , (8) (9) ^^ttfi^&^:§*7AT 

#»bT, Tfc^tttf) (2) , (4) , (7) , (8) (9) «L, 

«V»T«Jfi^ac 1~4 fcfe T^^'l4<7Mi^rt> ( 1 ) SSBTT S £ t fe RllB*c 
3t^ffitt® (1) , (2) , (4) , (7) , (8) (9) 
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£7c, ±^©!Sjg^j*l~4TffiVi&nTVi5TIB©75> (4) 

HN (R 1 ) -Q 3 -N (R 1 ) -T'-Q 4 (4) 
(5£+, R 1 , R\ Q\ Q 4 £cktfT l Wu f&IB£EEfe©£jS*r. ) 
TIB©75> (9) 

Q'-Q'-C (=0) — N (R 1 ) -Q 3 -NHR ! (9) 
(5£*, R l > R*> Q'> Q 2 ££tfQ 3 «, mZtmV%<D**iro ) », *^HJ 

(i) fc8jft-rs*ro#fcv>3«j{w>5, ff/B)Wb£«n?&s. 

ft^tt&7i=> (7a) t>^rffl*tf IBflrc»*. #T"fcTf2©75 

> (7 b) tt, ±^©Mji^fe2«oT> ^J^»rFfB©i'5fe^#fi&tt^b'& 
<Kr (1 a) 72.¥\zm<ZttfT~%Z> a ft&m (la) ^toft&mws&u^ 

ft#«tt&75> (7 a) %W/B&*Pa1#T&3. 4n?fcTfB©75 

> (7 b) ±Jfi0«jfi^J*2K^t)T, 0JAfcfnE0«fc3fc3fe^ttfcft;£- 
*(la) &£K:2g< fc£ttr (la) tt, ^©^^©->^D^\ 
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(5£<f, Boca, mmtmubo&Tjk-rc ) 

^S^Wc&^TteU *!?^©X^l/>^75 >^*#^g^T;^ >i?75 



CI 




( + ) - trans-N 1 - [ ( 5 -2 D D-f > K-^- 2 -<i)V) 
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)V\ -N 2 - [ (5-^^-4, 5, 6, 7-Th7tFo^/o [5, 4 

-c] tfy$»-2— f;M *;wfc;n -l, 2-i/ifu^\^yv7^>t 

[###il] 4- [ (tert-^^>M») 757] fcTUS» 



7 t!U v> (lOg) §fh7bFn77> (5 0 0ml) 
U 5?- t e r t --7?)Wil)Vtf1—b (2 5. 5 g) &&HAgffiTl 0#*S 

*ttfcH# (1 6. 9g) tVTWt. 

'H-NMR (CDC 1 8 ) 6:1. 53 (9H, s) , 6. 86 (1H, b 
r. s) , 7. 30 (2H, dd, J = l. 5, 4. 9Hz) , 8. 44 (2 
H, dd, J = l. 5, 4. 9Hz) . 
MS (FAB) m/z : 1 9 5 (M + H) + . 

[##0112] 4- [ (tert-^N^M^I/) 757] - 3 -^UI^ 
htfU> ? > 



4- [ (t e r t-7b*i'lJ)Vtf~)V) ] 75/tfUv> (6 1. 6 g) £ 
fh7kh'D77> (2 0 0 0ml) Icglb, - 7 8/CT 1 OftfflfflthtCo 
RAWJfcn-y^PU^A (1. 5 9««A*lJ->»lfc .5 0 0m.l> «T 

^ Simifr* (12. 2g) fttt^36ft*TIHibll*M«»bfc. EfSJKfczK 
(1 0 0 0ml) *iP*iM*l,&. **fc3»fcffl**in*., pH^3~4fci 




SH 
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dd^> : ^^y-;p=5 o : i) iz&vmmv, mmfc&m (3 3. 2g) 

'H-NMR (DMSO-d 6 ) (5:1. 52 (9H, s) , 7. 89 (1H, 
d, J = 6. 4Hz) , 7. 99 (1H, d, J = 6. 4Hz) , 8. 20 (1 
H, s) , 9. 91 (1H, br. s). 
MS (FAB) m/z : 2 2 7 (M + H) + . 
[###13] ^7l/a [5, 4-c] fc!U5» 



4- [ (ter t-yh^^;i/fc;w ray] -3-*;i/#7°htfu^> 

(3 3. 2g) &€f» (2 5 0ml) fc*#U 3 BfflttJNfflffiLfc. 
I0IIU 38*fc5fflJi7|c«ft*U^A*«flK (10 0ml) tX-^)V* 

= 2 5:1) fcJ:»9tt8lU SWMb£tt (9. 0 3 g) *^6H#tUT#fc. 
1 H — NMR (CDC1 8 ) 6': 8. 05 (1H, d, J = 5. 4Hz) , 8. 
70 (1H, d, J = 5. 4Hz) , 9. 23 (1H, s) , 9. 34 (1H, 
s) . 

MS (FAB) m/z : 1 3 7 (M + H) + . 
[##M4] 5-*3MV-4, 5, 6, 7 — t hyt HD^TVD [5, 4- 
c] tf'J^> 



fT^n [5, 4-c] tf'J> ? > (1. 6 1g) £N, N-^>fJV*;i/A7 
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5F (50ml) lZ®ffi2% £v{k*?-)l> (1. 50ml) %$QZtc%, 
( 1 0 0 m 1 ) izmmisfrmtt^Mi- h U V A ( 1 . 5 3 g) ^JP^g^T 1 

;P=2.5 : 1) fc<£ DltML/, ^sK^-a^ (1. 2 8 g) ^^Mfi^M^b 

1 H — NMR (CD C 1 3 ) 6:2. 52 (3H, s) , 2. 83 (2H, t, 
J = 5. 9Hz) , 2. 98 (2H, t, J = 5. 9Hz) , 3. 70 (2H, 
s), 8. 63 (1H, s). 
MS (FAB) m/z : 155 (M+H) + . 
[##035] 5-*7)V-4. 5, 6, 7-fh7tFnf77D [5, 4- 

c] t:u^>-2-*;^>m >J^A& 

XXV coou 

5-^^-4, 5, 6, y-fh^kb'D^/D [5, 4-c] h°Ui?> 
(6. 4 3g) »fh7kHD77> (2 0 0ml) KlJSjSPL, -78*CT 
n-^l/U^A (1. 4 7^^+17- 3 4. 0ml) £iTFL4 0 

#jt#t^c„ s^c-7 8t)T«^m^^i^PBi^^^m ^.u^x^Wl 

£1*> S^^MffiT^lgb^b^tl (9. 4 2g) «*§fi?&$@#i:LT 

'H-NMR (DMSO-d 6 ) (5: 2. 37 ( 3 H, s), 2. 64-2. 7 
7 (4H, m) ,3.54 (2H, s) . 
MS (FAB) m/z : 199 (M + H) + . 
[##M6] 5-Xh^M-JV-4, 5, 6, 7-xh^tHP^Tyn 
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[5, 4-c] £Uv> 




CO 



^.mt-m (5 0 0 g) *»TT*;i/AT5 H (3 0 0 0ml) ML, 

£n-^/-;P (3 5 0ml) fc»*U XlttB«0^r» (Te t r ahed 
ron, 1 9 8 3^, 3 9#, 3 7 6 71) fc«kD^L&3-^nD-l-x 

h*i/%)Vtf—WV)V>-4-*> (i5 0g) ioott? 

^lfjkA+U->=l : 2) iCiDilU ffflg^^Kl (7 9. 0 g) 

J H-NMR (CDC 1 3 ) 5:1. 30 (3H, t, J = 7. 3Hz) , 2. 
96 (2H, br. s) , 3. 82 (2H, br. s) , 4. 19 (2H, q, 
J = 7. 3Hz) , 4. 73 (2H, br. s) 8. 68 (1H, s) . 
MS (FAB) m/z : 2 1 3 (M + H) + . 
[###!7] 5-ter 5, 6, 7-rh7tF 

U?7VU [5, 4-c] tru^> 



5-xh+^M-;i/-4, 5, 6, 7-xh^hHD9 1 77n [5, 4- 
c] tfU> ? > (3 3. 5g) £3. 5&£*Kft^hU£A#J&* (2 5 0 
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tert -Zf?-)Wt>)ViS'f- h (1 0 3 g) £in^ ^&T-«#£i2rfc. 

Kjm\z 3 m&mm\\7L ph^i-2 \zmm bm ^od^> zmuft 

A^7i.^DYh^77^f- (SfX^k^>=l : 2) 

U m^^Ml' (2 1. lg) *fc»fttt#«MlfcbT#fc. • 

1 H — NMR (CDC 1 3 ) (5:1. 4 9 (9H, s) , 2. 9 4 (2H, b 

r. s) , 3. 76 (2H, br. s) , 4. 68 (2H, s) , 8. 67 (1 

H, s) . 

MS (FAB) m/z : 24 1 (M + H) + . 
[###18] 5-tert-yh^>*M-;V-4, 5, 6, 7-fh7kH 
U?7*/U [5, 4-c] fc?U>>>- 2 



5-tert-7*b^y^V»-4, 5, 6, 7-Tb7tHQf7V # b 



fc»#U -7 8ttn-7'5 1 >lV'J^A© (1. 6 5 ftJfs+U-^**," 
2 . 13ml) fciTFU ^TT3 0#jf#bfc o 7 8t«^ 

fls^ui (5 6 2mg) ^mM^m^Mtvxmtco 

1 H-NMR(CDC1 3 ) 6:1. 50 (9H, s) , 3. 00 (2H, b 
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r. s) , 3. 78 (2H, br. s) , 4. 74 (2H, br. s) . 
MS (FAB) m/z : 2 41 (M+H) + . 
[###!|9J 2-T5/-5- t e r t-yh^>*;U#n;V-4, 5, 6, 7 
-rh7kHD^/n [5, 4-c] tru> ? > 




o 



1- t e r t-^h^S/*;^-;i/-4-tf^U H> (4 0. 0 g) £->#n 

(8omD i>-y)\sx.>7s)V'fo>Mi7mm (191 

mg) , KnU5» (17. 6ml) ZMtLs x^-^^-^gmciDJtt* 

(60ml) (6. 42g) £fln*.fc. *<^TT^7« F 

(8. 44g) (10ml) ^^-3< DPTbM«5BfpaJt 

#Lfe 0 Wffibfc@#:&«U (3 1. 0 g) £&Jt£@#:<i:LT 

#&. 

*HNMR (DMSO-d 6 ) 5:1. 41 (9H, s) , 2. 40-2. 46 
(2H, m) , 3. 57 (2H, t, J = 5. 6Hz) , 4. 29 (2H, 

s),6.79(2H,s). 

MS (EI) m/z : 2 5 5 (M + ) . 
[###!I10] 2-^^-5- t e r t -7 h**s% 4, 5, 6, 

7-fh7tFP^77n [5, 4-c] tf'J^> 

o 

9k\m=M (1. 0 5g) SN, N-^;Wl/*;P£75 FteH!»U 111 
t e r t-7^;i/ (0. 6 9 6ml) £j}P*.fc 0 - 5 - 
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tert-^h^/M»-4, 5, 6, 7— fh^kKD^/n [5, 
4-c] tf»Jv> (1. OOg) ZmXTcWi. S«^4 0t:T3 0#M&f# 
Lfco afc^MffiTMU l$$v'J^>*7A^D7h^77^- (I£ 
/\^i7->=i : 5) £<£D*ii3U MMfc&M (5 6 8mg) 

'H-NMR (CDC 1 3 ) 5:1. 48 (9H, s) ,2.85 (2H, b 
r. s) , 3. 72 (2H, t, J = 5. 6Hz) , 4. 56 (2H, br. 
s) . 

MS (FAB) m/z : 3 1 9 (M + H) + . 
[###lll] 2-^0^-4, 5, 6, 7-fh7tHD?7^/n [5, 4- 
c] fc!U5» hU7;i/:*n|HWfc' 



2-7*Pi-5 - t e r t-^^yM»-4, 5, 6, 7-jh7t 
h*Df77n [5, 4-c] fcf U v> (8 9 Omg) ^OD^> (2 
m 1 ) fcjgtfpi, h U yJV^uWm. (15ml) ZMZ&Mr 1 KJS 

fc-§T$J (8 6 7mg) ^fe@#:tbT#fco 

1 H — NMR (DMSO-d 6 ) 6:2. 98 (2H, t, J = 6. 1Hz) ,' 
3. 72 (2H, t, J = 6. 1Hz) , 4. 35 (2H, s) , 9. 53 (2 
H, b r. s) . 

MS (FAB) m/z : 2 1 9 (M+H) + . 

[###112] 2-^0^-5-^^-4, 5, 6, •7-fh7kHn5 1 77 
□ [5, 4-c] t!U> > > 
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2-7'P^-4, 5, 6, 7 -fh^k KO^TV^n [5, 4-c] t!'J^> 
hU7;i/^DTO^ (4 2 2mg) ^OD^^> (10ml) fcWHUbU 
X^)K7=-> (0. 3 5 6ml) £3jn*^T 1 5 #l!#bfco 
(0. 2 1 6ml) , *)l&7)V? : tm®m (3 5%«, 0. 2 0 2ml) 

zmx^T* 2 #«#b&. Kfamz h u T-t ^mtfrvrnj- v u ^ a 

(4 2 8mg) »^ lltlRWW:. £Jfc$t£ 1 £fe*BMltf- h U £ 
A 7 J«£ (10ml) *Hn^?RSf^**-?&:ofc. ff*M£fc*laffl*7-HJtf 
M«ffiT®*Ufco ^^U^I^A^PTh^ 

(^nn^^> : ;i/= l o o : l) fc£D*it§SU 

(2 8 6mg) £&»fiillltfc*&«2:LT#fc. 

iH-NMR (CDC 1 3 ) 6 : 2. 4 9 (3H, s) , 2. 7 9 (2H, t, 
J = 5. 8Hz) , 2. 8 8-2. 9 3 (2H, m) , 3. 58 (2H, s) . 
MS (FAB) m/z : 2 3 3 (M + H) + . 
[###113] 5-/^-4, 5, 6, 7-fh7bHDf7^n [5, 4- 
c] 2 -%)l>#>m IWAit 



2-^0^-5-^^-4, 5, 6, 7-fh7kFDf7^/D [5, 4- 
c] t?U^> (5 3 1mg) %M7kz?X.^)lJl— tJV (20ml) fc*#U - 
7 S'CTn-^TMWU^A (1. 5 4^a^>M, 1. 6 3ml) %m 

tu«tt3 o^M^Lfeo 7 8^m$zzimmm&/vf£ 

IS^#|b&, KM^iETilUW^i (5 2 3mg) %®.ffi 

1 H — NMR (DMSO-d 6 ) d : 2. 37 (3H, s) , 2. 64-2. 7 
7 (4H, m) , 3. 5 4 (2H, s) . 
MS (FAB) m/z : 199 (M + H) + . 
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V-JV 



Panek&CDl^ (J. Org. Chem, , 1 9 9 6$, 6 1#, 

6 4 9 6H) \zWt*f>i&isrco m*&mys.\* do. og) ©f h5kKB7 

(2 5 0ml) aflftfcaailCTWWcJH- h U £ A (2 2. 8 g) £<fctf, 
^□ ; Etf;Hf>KX^;P (10. 5ml) £Jn;L, 4 8B#P B 1Ma^b^:. 

fh7bH077> (3 0ml) OTCfcT^* h U 7;^PW (3 0 

mi) £jptl **fc*«**ciHiu^. 6 3mm msmmtzmnmm 

7mi- b U £ &7k®m (5 0 0ml) ^^XMMX.^)V (150ml) &JjQz_fr 
«U 7Wf£M?X5^ (15 0ml) T'ttttlLfe. WfllSS^fc-ftTfiafDAjft 
7jc (15 0ml) Ttfe^U «W^hU^AT^^ «EET*WU 
&yU^W7A^D7b^7 7^ (A^+h> : MX^= 5 : 1-3 : 

i) *mKTmms9Mtt&m do. 9g) si6B#tbx#fc. 

X H — NMR (CDC 1 3 ) 6:1. 41 (3H, t, J = 7. 0Hz), 4. 
42 (2H, q, J = 7. 0Hz), 6. 96 ( 1 H, d, J = 16. 6H 
z) , 7. 30-7. 40 (3H, m), 7. 53 (2H, d, J = 6. 8H 
z), 7. 63 (1H, d, J = 16. 6Hz), 8. 20 (1H, s). 
[##0315] 4-^JU^Jl/- 2 - (trans-Xf'JJW A- 



0 
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0 




4 _ x 2 - (trans -7,^))V) #*rW—)V 

(8. 5 7g) 0^ao^> (8 0ml) - 7 8 *C£T**fc5M 

VW7Jl/5r:')A (l. O^^+l-^M, 6 6ml) SSTTL/fc. 15 

tPS-fr (1 lml) £$TL 1 B#|Mtt?£fi*T?#iIUfc. 
*ft-fe7-f h«3flU #£>nfc^-X httlWSfWX^ (2 0 0ml) 
MfO^-fbT (2 0 0ml) fc»#U #B£^P 
D^^> (2 x 1 0 Om 1 ) Tttmtfc. ^rtWSS'&frirt* ffiftRSWc^h 
U#A**Sc (10 0ml) l3«fctf<Bfll|fe!fc[c (100ml) T«S»U -fe^f 

5 . !^nn^^>: **>>-;p=io : i) &j8v>t»«u mmft&to 

(5. 8 6g) ^iMMtttifco 

'H-NMR (CDC 1 8 ) 6:6. 96 (1H, d, J = l 6. 6Hz), 
7. 35-7. 45 (3H, m), 7. 5 6 (2H, d, J = 6. 4Hz), 
7. 67 (1H, d, J = 1 6 . 6Hz) , 8. 26 (1H, s) , 9. 98 
(1H, s) . 
MS (FAB) m/z : 2 0 0 (M+H) + . 

1 6] 2- (trans-Xf'JiW - 4 - 

hiJ7i-^*^DA (8. 16g) ®Th7kHD77 
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> (80ml) mmz, O'ClCTn-y^U^A (1. 5 4g^\*U->j£ 

m, i4. 2mo *mTvm&xso#m&vrz. Rj&mm&n&ox:\z.fim 

U 4-*;i/5;i/-2- (trans-^'JJW ttW-JV (3. 6 4g) 
©Th7tKD77> (20ml) »«SJDA, llCIILfc, 2&#B8&# 
* (2 0 Om 1) cfcitflfflfcx?^ (1 0 Oml ) £flD;L#&U zfc)f£IE 
Blx^JU (5 0ml) T!JSfflL&. ^m*&t>#Tmn&m> (lOOml) 

^7A^DYh^77^- (M^tf-> : @^mx5 : -;l'=4 : l->3 : 1) 
^TStfiU aadfi^^tLTM^^tt (2. 8 4g) 
X H — NMR (CDC1 3 ) d : 5. 33 (1H, dd, J = l. 5, 10. 7 
Hz) , 5. .9 8 (1H, dd, J = l. 5, 17. 6Hz) , 6. 56 (1 
H, dd, J = 10. 7, 17. 6Hz) , 6. 95 (1H, d, J = 16. 6 
Hz), 7. 31-7. 42 (3H, m), 7. 49-7. 56 (4H, m) . 
MS (FAB) m/z : 1 9 8 (M + H) + . 
[##0917] 4- (2-hHn^vX^;i/) -2- (trans-XfUJW 



2- (trans-^f'JW - 4 - t*x;i/;f (13. Og) Of 

h7kKD77> (5 0 0ml) mmz, OVIZT, Q-J^fc^D [3. 
3. 1] y^~> (0. 5j|Jlfh7kKD77>^ ) 1 5 8ml) £ 
5l»lfc. R*S»«fcOt:fcT» * (1 Oml) , 3N-*ttfl2^ 
hU^A7jc« (80ml) ££tfiMWbR** (80ml) £JB#StTU £ 
SUCpei^lBHW^bfc.' El&SJftfc:* (6 0 Oml) fc^tflfflfcX^P (2 0 0 
ml) fciD&#*«, *ji*l»X^JP (2 0 0ml) TttffiUfc. 111^^ 
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(2 0 0ml) T8fc#U ^TKM^-hU^AT^m MJE 

mx^)v=2 : l^^x^©^-) §ffiuTi*Mt> mmfc&to (14. 1 

g) £&fi@#<i:l/Tftfc. 

1 H — NMR (CDC 1 3 ) 6:2. 69 ( 1 H, br. s) , 2. 80 (2 
H, t, J = 5. 6Hz) , 3. 9 0-3. 9 7 (2H, m) , 6. 91 (1 
H, d, J = 16. 6Hz) , 7. 3 0-7. 4 2 (4H, m) , 7. 43- 
7. 5 6 (3H, m) . 
MS (FAB) m/z : 2 1 6 (M + H) + . 
[##^J18] N- [2- [2- (trans-Xf'JJW ^W-^- 4 - 



4- (2-fcHD^S/X^;W -2- (trans-Xf'JJW ^Ifl/-;!/ 
(2 9 2mg) ©fh7kF077> (1 5ml) ^C7^;W^H (2 0 0 
mg) , h'J7i^M^7^> (3 5 7mg) SJ^V^^l^&^X? 1 
)V (0. 2 14ml) ftSfifcTlP*., 4^f B 1M#bfco &J&^®g£&ttBE 

;v=3 : i) zm^rmmv, wmtt&® (4 4 7mg) *m&mftt\sxn 

1 H — NMR (CDC 1 3 ) 6:2. 98 (2H, t, J = 7. 2Hz) , 4. 
03 (2H, t, J = 7. 2Hz) , 6. 88 (1H, d, J = 16. 6H 
z) , 7. 2 8-7. 4 5 (5H, m) , 7. 48 (2H, d, J = 7. 3H 
z) , 7. 71 (2H, dd, J = 2. 9, 5. 4Hz) , 7. 84 (2H, d 
d, J = 2. 9, 5. 4Hz) . 



0 
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MS (FAB) m/z : 3 4 5 (M + H) + . 

[###119] 4- [2- (ter - 
2 - (trans -7.W)V) ttW-JV 



N- [2- [2- (trans-^'JJW 4 —Ol] 

;W 7^JK5 H (6. 40g) ©X^y-;i/ (1 5 Oml) «tb*7^ 

> • 1 7mw ( i . 5 0mi) ^^^Tjn^, i mmm&&. nut h 7 s> 

>• lTKfDtl (0. 5 0 0ml) ^^ICTJP^., 2NfW^UfCo EJ&lifcfc: . 
^DD^^> (1 5 0ml) , $fn^7Ril^HJ^A7K^ (150ml) 
t e r t h (13. 4 g) *^U\ZT1MtlTco 

3 0#jf#^mU 7KS£S^DD^> (50ml) TttttJLfc. 111^ 

jW7A^D"7h^77^- (A*1r> : Bfllxg 1 ;^ 2 : 1^1 : 1) 
Till, gi^<fb£-$3 (5. 06g) UTf#fco 
L H-NMR (CDC I s ) <5:1. 45 (9H, s), 2. 75 (2H, t, 
J = 6. 6Hz) , 3. 46 (2H, d t , J = 5. 9, 6. 6Hz) , 4. 9 
2 (1H, br. s) , 6. 9 1 (1H, d, J = 16. 6Hz), 7. 29- 
7. 45 (4H, m) , 7. 48 ( 1 H, d, J = 16. 6Hz) , 7. 52 
(2H, d, J = 7. 3Hz) . 
MS (FAB) m/z : 3 1 5 (M+H) + , 2 5 9 (M- isobutene 
+ H) + , 3 1 5 (M-Boc+H) + . 

[##$12 0] 5- (tert-7*^>M«) -2- (trans -X 
5PUJ1/) -4, 5, 6, 7-fh7tFDW/D [5, 4-c] tf'J^> 
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4 - [2 - ( t e r t -7 b^^J^z;V75 J ). X3^] - 2 - 
(t r ans-XfJ;0 (1 9 Omg) (Db)VX> (1 5ml) 

^^A^TjNjl/AT^fcH (5 4. 5mg) - hJl/X.>Z)V*>M 

(7. 2mg) &%mzTmtto lRWiStm titftU EfffiUfcfc 

MX^;U (15ml) & ^OWn^M*^ h U t> &7mWt ( 1 5 m 1 ) £JJ0 

z-ftwthtco 7xs^wx^;v domi) rmmvtcWi. iii^btxi 

DTb^77^- (A*H->:iiXfJl/=3 : 1^2 : 1) £/BWr;ft$lU 
*fiMb^« (15 3mg) £t/T#fco 
: H— NMR (CDC 1 3 ) 6:1. 50 (9H, s) , 2. 67 (2H, b 
r. s) , 3. 73 (2H, br. s) , 4. 55 (2H, s) , 6. 90 (1 
H, d, J = 16. 1Hz) , 7. 2 9-7. 42 (3H, m) , 7. 46 (1 
H, d, J = 16. 1Hz) , 7. 52 (2H, d, J = 7. 3Hz) . 
MS (FAB) m/z : 3 2 7 (M + H) + , 2 7 1 (M- i s obu t ene 
+ H) \ 2 2 7 (M-Bo c+H) + . 

[###121] 5- (tert-^h^A^W - 2 -*;i/S;i/-4, 
5, 6, 7-fh7kFotWn [5, 4-c] fcTU5» 



5- (t er t-7b*=s%)ltf~)V) -2- (t raBS-Xf'JJW - 
4, 5, 6, 7-fh7tFDW/n [5, 4-c] k°U^> (80 3 
mg) Ofh7kHn77> (16ml) »H7-feh> (8. 0ml) , tK 




0 
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(4. 0 1) , N-/WM'J>^yF (5 7 7mg) &&XfWWt{titX 
(0. 0 3 9M, 3. 20ml) Sr^iltCTiD*., 1&&3t&L1to 

mz&mx^jv (50mi) *5ct^i oxttmmi-hvv&xmm (5 o 
mi) zuatttm. *«n*x9\fc oomi) -mtovit* Gmm&&t> 

7y> (16ml) mmz.*?/-)V (8. 0ml) , * (8. 0ml) % 

■xf*9T&svmwt7-hvv& (7 9 0mg) ftasafcTjp^fc. 3^m#^> 

K$lit:iiX?;l/ (30ml) ££tf7.k (50ml) £im*.$H£U tKJI£ 
fiffltX^;!/ (2 0ml) Tttmtfco «Ji*-&to*TlttlKBbK*^bU^ZH 
fc®m (50ml) TttfefrU «»rbU^£Tl£*^, »«l£ttJET®* 
bfc„ i$^>'J*^7A^a-7h^77^- (A^i7->:«X^= 
4 : 1-2 : 1) £Jin>T*&SSU (2 3 4mg) ^SfiMStt 

l H-NMR (CDClj) 6:1. 49 (9H, s) , 2. 77 (2H, b 
r. s) , 3. 77 (2H, b r. s) , 4. 62 (2H, s) , 9. 70(1 
H, s) . 

[##0!J2 2] 5 - ( t e r t -^h^^;Pfc;W - 2 h^>#;|/fc 
;i/-4, 5, 6, 7 -x h 7k HD*WD [5, 4-c] k!U> ? > 



5- (tert-^^'>AM-JW -2-^JI/5;i/-4, 5, 6, 7 -x 
h7kh*oW/n [5, 4-c] h!U^> (2 2 5mg) 
(9. 0ml) mmzi/7 >4kj- HJ £ A (2 2 0mg) ^ckfc^b^>^> 
(7 8 0mg) fcSftfcTiD*.* 3 0^« fix? JV^fflHTt7< hit 
ifi£Ufc. JKfc&# (5 0ml) ^.fctffi&IDfcifi* (5 0ml) T»U &zfc 




0 



0 
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sM^butfAT&m mmmBT^vtco w*?t^)%>?Mykou 

^Y?f77J- (A^> : H^X3M]/=3 : 2^1 : 1) £ffiWtH$!iU ^ 

(1 2 Omg) zm&#M>ntbTmc 0 

1 H — NMR (CDC 1 3 ) 6:1. 49 (9H, s) , 2. 73 (2H, b 
r. s) , 3. 74 (2H, br. s) , 4. 01 (3H, s) , 4. 59 (2 
H, s) . 

MS (FAB) m/z : 2 8 3 (M+H) + . 
[##f!]2 3] 2-^h^>#^fc;V-5-*^;W-4, 5, 6, 7 -Thy 
kh'nW/n [5, 4-c] fcf»J5» 



5- (ter t-^h^M-JV) -2-*b^>#;i^X)V-4, 5, 
6, 7-fh7b Hn^U-l/D [5, 4-c] tfU^> (5 0 Omg) 05*£ 
i DD^> (1 5ml) MmzhV y)V*umn (l 5ml) ^KTJn*. 

(20ml) , MJX3Ml/75> (0. 4 9 5ml) , W (2 0 5ml) , * 
K>J> (0. 2 3 0ml) &££>*hU7^*^**«^Pii^bU^A 
(5 7 Omg) ^^CTiJP^fec 15 g«Cy^oo^^> 
(20ml) ^3 i^W^TK*^ h U V A?mm (50ml) 

7ym%:*j>7uu*$> (3x2 omi) rmiuvrco mmm^tD^xM7mm 

tfy74- (^D»A : *?/~-)V=2 0 : 1->1 0 : 1) Zm^TmU 

u mm^m (2 5 7mg) *m&wmtLTmc a 

X H — NMR (CDC 1 3 ) 6:2. 5 2 (3H, s) , 2. 7 2-2. 7 8 
(2H, m) , 2. 7 8- 2. 8 3 (2H, m) .' 3. 6 1 (2H, t , J = 
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1. 7Hz) ,4.00 (3H, s) . 

MS (FAB) m/z : 1 9 7 (M + H) + , 165 (M-OCH 3 ) + . 
[##002 4] 5 5, 6, [5, 4 

-c] t°Uv>-2-^;l/#>^ U^SAifi 




VP [5, 4-c] tf'J> ? > (8 0 0mg) 0fh7bFo77> (24ml) 
MiCTK (6. 0ml) A (99. 7mg) £^S£TtJD;l 

lO^Ufc Sm^ETjIISl, mmit&W (8 2 5mg) 
X H — NMR (DMSO-d 6 ) 5:2. 37 (3H, s) , 2. 47 (2H, 
t, J = 5. 6Hz) , 2. 64 (2H, t, J = 5. 6Hz) , 3. 43 (2 
H, s) . 

[###J2 5] 5-^nn^>V [b] Wi>-2-^M>i 




5 -^nn^>y [b] Wi> (2. 5 3 g) £i£*£x-x;i/ (4 0 

mi) ®&ft%7)vzi>mmLr£i$L, - 1 8xz\zi$mvtco z\z\\z 

te-rt-WJ^A (1. 5 4®,fes\*r+)->mm. 9. 74ml) £?TF 

u mu.rm^immmwLTc 0 ^0mv,\z^u\^ 1. 5b#h«#u&. w 

tf^}&£-7 8t:«£PU 51518! 
jf#bfc 0 MfcRU 0. 3^®&K2K&tt (10 0ml) <hMx5PJl/£ 

4DfcttMb, Mftdll (2. 6 7g) £«&@#:£I>Tf#fc.. 
1 H — NMR (DMSO-d 6 ) 6:7. 53 (1H, dd, J = 8. 5, 2. 
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2Hz) , 8. 07-8. 11 (3H,m), 13. 65 (1H, br. s) . 
MS (FAB) m/z : 2 1 3 (M + H) + . 



MeOOC 




3-^nn-4-7Mo-a-7->'h'HM *?-)V (#H¥7- 
14972 3) (1. 85 g) (14 0ml) ©H^^lSTTl 

^» TltSU (4 9 1mg) LT#fc. 

1 H — NMR (CDC 1 3 ) 6:3. 95 (3H, s) , 7. 13-7. 15 
(1H, m) , 7. 20 (1H, dd, J = 9. 3, 0. 49Hz) , 7. 71 
(1H, d, J = 7. 3Hz) , 8. 93 (1H, br. s) . 

MS (FAB) m/z : 2 2 7 (M + ) . 
[##0iJ2 7] 5-^nD-6-7MD-1'>h-^-2-^>t 




5-^70D-6-7JVtO^>F-^-2-*M>^ ^^JPXXfJV 
(4 6 lmg) Sfh7tFD77> (1 5ml) , ^/-^ (1 0ml) £ 
ck^Tk (10ml) CD«g-&»j»K:»»*"fr, SlT^lft'JfDii (2 8 3 

mg) *tox.xmmtmLt£o »&*a«EETB*u mmziMfetmzmz. 
T®MmzbT&t>nrd®*mw. m&vx. wm&vo (4 2 2mg) *m 

1 H — NMR (CDC 1 3 ) 6:7. 08-7. 10 ( 1 H, m) , 7. 34 
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(1H, d, J = 9. 5Hz) , 7. 88 (1H, d, J = 7. 6Hz) , 1 
2. 04 (1H, s) , 13. 16 (1H, s) . 
MS (FAB) m/z : 2 1 3 (M + ) . 

[###12 8] 5- (4-tfUv;U) -4, 5, 6, 7-xh7fcFP^7Vo 

[5, 4-c] tfUv> 



5- (tert-^h^M-JW -4, 5, 6, 7 -x h7k Hd^T 
7p [5, 4-c] tfU^> (5. OOg) ©^DD^^> (2 5ml) 
IC>U7;V*DBWI (25ml) SgfifcTiD*.*:. lO^M. KlSWt* 
«ffiT«»Ufc. »Sfc4-7'D^tr'U^> (5. 2 0g) , N, N-^^;P 
$M75 F (3 0ml) > &<fc££h U x^;l/75 > (15. 5ml) 
itfcTJH*. 15Ot:T2 0WUcE £Efc*£fi«:K 
£*S'JU «^MET«, ^DD^X50ml) ££t»ni£@t7.R 
JlW*MJ£A#»Hft (10 0ml) £JP;L> *SS^&T?ffifP$^fc. 
*BS^nn^^> (5 x 3 Om 1 ) T?i4fflL&. W8S££fr1t:T&*JilEB6 

^77^ (^nn^> : ;*^/-;U=2 0 : l-»8 : 1) £JBV>T»S!I 
L, Mfc&tt (2. 9 7g) *»feH#fcl/T#fc. 
'H-NMR (CDClj) (5:3. 07 (2H, t, J = 5. 9Hz) , 3. 
81 (2H, t, J = 5. 9Hz) , 4. 61 (2H, s) , 6. 74 (2H, 
t, J = 6. 5Hz) , 8. 30 (2H, t, J = 6. 5Hz) , 8. 70 (1 
H, s) . 

MS (ESI) m/z : 2 1 8 (M + H) + . 
[##092 9] 5- (4 -hf'J >?;!/) ^7V-)V- 2 -%)V$>m 
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0 



5- U-tfUvW) ?7V-)V- 2 -%)V#>m. U5^£& (6 3 2 
mg) <D*$;-)Vm®. (5. 0ml) \Z 1 - 1: H U^y^yV V U 7V-;H 
zRfnfl (8 0 5mg) :fcj;tfl- O-^W^/^oWW 
^WWSF ttftift (1. 71g) SSMfcTJUfcfc. 4 0 Kfo 

tt*«EET*»u msKi?9uu*9> (20ml) , mnim&mi-hv*; 

(10 0ml) , (100ml) ft%m. 

DD^^> (2x20ml) TttttlLfco WaS^^1±T»M^hU^A 
TftjiU MET*!*****, ffi>"J^M7A^n7h^77^- 

(^Du^>:7tr>=5 : 1-2 : I) £ffl^T*&l8U ztMfr&ti 

(3 5 3mg) £M£@#£bT#fc 0 

1 H — NMR (CDC 1 8 ) (5:4. 0 5 (3H, s) , 7. 51 (2H, d, 
J = 6. 1Hz) , 8. 32 (1H, s) , 8. 71 (2H, d. J = 6. 1H 
z) . 

MS (ESI) m/z : 2 2 1 (M + H) + . 
[###33 0] (±) -cis-N- C (5-^DD^>H-;V-2- fiW 
#;i*fc:;w -l, 2-^d^da>^T5> 



Cl 




c i s - 1 , 2 -v'^d7dA 0 >^75> ( J . Med. 

Chem. , 1998^, 4 1 #, 472 3-4732H) (40 5mg) 
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5 - > H-;i/- 2 -iJ)Vtf>M (5 4 6mg) ON, N-z?*?)lft 

M75 H (10ml) igjfcfc: 1 -k Kn^>V HJ 7 */-;H #ft4fe 
(3 7 7mg) , 1- (3-v;Wl/7=:/7W;i/) 3 -X^/W&;M?*>f 
(6 4 2mg) , fe.ktfvM' V^D tf;i/X^;P7^ > (1. 9 5 
ml) fcfcftfcTiH*., 50^F»lfc, KJ&^&ttEET*ttfe ^DP 
(50ml) *5J:^»^m7Km^hU^A7K« (2 0 0ml) £Jn 
tfffiLfc^lB#fcW.IUfc. «*fc*HftU *jf£^na**>T;tefcH 

•7b^77^- (^nn^^> : ^^y-;i/= 1 0 0 : 7—1 0 : 1) -afiiig 

U ggffc;£4& (1 1 Omg) *%k&&fcthXmtCo 

1 H — NMR (DMSO-d 6 ) 5:0. 44 (1H, dd, J = 10. 7, 

4. 4Hz) , 1. 11 (1H, dd, J = 14. 0, 7. 4Hz) , 2. 63 



-2. 70 (1H, m), 3. 07-3. 16 (1H, m) , 6. 77 (1H, 
s) , 6. 97 (1H, br. s) , 7. 23 (1H, dd, J = 8. 9, 1. 
8Hz) , 7. 36 (1H, d, J = 8. 9Hz) , 7. 60 ( 1 H, s) , 
9. 3 2 (1H, s) . 
MS (FAB) m/z : 2 5 0 (M + H) + . 
[##0i]3 1] 2-77DD-6, 7-ytFP-4H-k , 77 [4, 3-d] ^ 



1) fh7tFo-4H-k°7>-4-t> (5. Og) £$/£P>v*^> 
(2 0ml) fc&FffiU t°DU^> (4. 3 5ml) , p - h)VJL>^)^>m 
umta (4 8mg) m\l?L?4->7s$—$&UXik.*W&h1$.iflt>7 03HBI 
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htco mz**?;-)v (i5mi) ^rizmnm^. a. 60 
g) Ztiuz., z*>\zi 5ftmzz/r;75. h (2. iog) ©^/-;i« 

(10ml) *2O^T^Tt3 0rp^^bfe o ^SMffiT^SU 2§£3r> 

1 0 : 1^4 : 1) T#itU 2-757-6, 7 -5>b FD - 4 H- My J 
[4, 3-d] ?7V~)l (3. 97g) £^£7^7 7X£ LT#fc„ 

X H — NMR (CDClj) 5 : 2. 6 6 - 2. 7 0 (2H, m) , 3. 97 
(2H, t, J = 5. 6Hz) , 4. 63 (2H, s) , 4. 94 (2H, b 

r . s ) . 

MS (FAB) m/z : 1 5 7 (M + H) + . 

2) mil (H) (4. lOg) £7-fch-HJ;i' (5 0ml) t»»L, 7jcft 
TfclSTO t e r t -y'^JV (3. 9 3 g) §-&te;bn*.&. 1 0#&, ±13© 

sjtST#e»nfc^* (3. 9 7g) *®immx»Mz, munmrmwh 

(2 0g) £Jo*m Jg&SMffiTgSU 8SS'>'J*y;i/*7A^n7h 
¥77 4- (A^> : WX^;|/= 3 : 1) £#U (1. 7 8 

g) **HM*tt*£LTftfc.. 

*H — NMR (CDC 1 8 ) (5:2. 85-2. 89 (2H, m), 4. 02 

(2H, t, J = 5. 6Hz) , 4. 73 (2H, s) . 
MS (FAB) m/z : 17 5 (M+H) + . 

[###13 2] 6, 7-^hHn-4H-fcf^y [4, 3-d] ?T*S-)V- 2 



1) 2-^DP-6, 7— HD-4H-tf^y [4, 3, d] <?7V-)V 
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(1. 7 8g) &*9S-)V (3 0ml) \Z®MV. 1 OXKyWk&M 
(3 0 0mg) > W&frbVVA (8 3 0mg) &MX.5%J£<D*$mMT5B 

(A^rU-> : fmx^)V= 2 : 1) fc#U 6, 7 -i?k HP- 4H- tT 
7/ [4, 3-d] 9-7V-)V (1. 14g) ^l«Htlt#fc. 
! H-NMR (CDClj) <5 :2. 9 7-3. 01 (2H, m) , 4. 04 
(2H, t, J = 5. 6Hz), 4. 8 7 (2H, s), 8. 69 ( 1 H, 
s) . 

MS (FAB) m/z : 142 (M + H) + . 

2) ±fB<D£j&#J (1. 14g) ^ylfJU-fJV (30ml) izmMVX- 
7 8ttmWk* 1. e^^HJrf^A (6. 6ml) £iRl*.JI#Lfc, 
2 0#^ Wft^*15^H/^U>^L,fc. BO&^£g«TilU ^BET 
»T«^ (1. 6 5g) ZM&T^JUyTZt Lxmco 
1 H — NMR (DMSO-d 6 ) 5:2. 83 (2 H, t, J = 5. 6 Hz) , 
3. 92 (2H, t, J-5. 6Hz) , 4. 73 (2H, s) . 
[###J3 3] (±) - c i s —N- [ 2 —^)V) 

%)\,i£-)V) ] -1, 2-yi70^>i?75> . 



#%0!|3 OtmMVJS&T, c is-1, 2-~>£P7^>> 5 7$> 
(J, Am. Chem. Soc. , 1 942f, 6 4t, 2696-2700 
JO 

1 H — NMR (DMSO-d 6 ) 6:1. 5 5-2. 2 0 (4H, m) , 3 . 5 
2 - 3 . 6 2 (1H, m) , 4 . 3 5-4. 5 0 ( 1 H, m) , 7 . 16 (1 



CI 




0 
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H, dd, J = 8. 7, 2. 1Hz) , 7. 19 ( 1 H, s) , 7. 42 (1 
H, d, J = 8. 7Hz) , 7. 70 (1H, d, 1 = 2. 1Hz) , 8. 36 

(1H, d, J = 7. 8Hz) , 11. 77 (1H, br. s) . 
MS (ES I) m/z : 2 6 4 (M+H) + . 

[##0134] (±) -cis-N-tert-yh^/M»-l, 2 



cis-1, 2-y?P^>^>y75> (WO9 8/3 0 5 7 4) (6 9 2 
rag) S^DD^> (10ml) £M?U OtT, MJX^;P75> 
(1. lml) , 2- (t e r t-^^W^W5/) -2-7 
x^7th"h'J> (4 9 3mg) £]&n*o OtTlHWbfe. -e©^, 
2- (tert-7*h^/*M-WW$;) - 2 -7iZJV7t h~ h 

u;i/ (4 9 3m g ) ?Bi#nu muT*7mmmwvrco Kmmz^n^m 
y-;p=9 : i) t*miu wHfc&tt (3 9 5mg) zmM&m®i%) tvxn 

1 H-NMR(CDC1 3 ) 6:1. 46 (9H, s) , 1. 55-2. 00 
(6H, m) , 3. 45-3. 52 (1H, m) , 3. 83-3. 90 (1H, 

m), 5. 27 (1H, br. s). 

MS (ESI) m/z : 2 0 1 (M + H) + . 
[###)3 5] trans-N- [ (5 -?UU-<( >\*-)V- 2 — <)V) 

~M -1, 2-y7D^>y75> 




N 
H 



0 
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CI 




t r ans-N- t e r t -:/h^>#;M*x;i>- 1 , 2-i/9W\>9yV 
7$> (1. 4 0g) £N, N-^^fMM75 F (15ml) l:g|L, 
5-^DD-f>F-;i/-2-*;i/^>^ (1. 64g) , 1- (3 -*Jtt)V7 

5/yptr;w -3-i?mm^$f (2. 6 8g) , i-tn 

P*->^/hUT\/-JH7Kft« (4 7 3mg) Sin*., £»T? 2 3 flrlfflti* 

A#*tt«ni*., «fc««»*5Sibfc. aawjftiHfcx^;^ ^p'n^^x * 

^7A^D7h^77^- (^nn^>:^^;-jl/=19: 1) Tiff 

^□□^> (lomi) \zmmu bV7)v*tiwm. domn &iu*., g 

K^^>»* (2 0ml) fctoAT»ttK*iteTfc«Sl'fc. »Stei>*a 
P**> (10ml) i4^^m^^l7->« (10ml) £inx.TB» 

tem (1. 8 3g) SKftBfctbTfcfc. 

*HNMR (DMSO-d 6 ) <5 : 1. 6 0- 1. 7 5 (4H, m) , 2. 05 
-2. 10 (2H,m), 3. 4 9 (1H, q, J = 7. 6Hz), 4. 27 
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(4H, quintet, J = 7. 6Hz) , 7. 17 (1H, d, J = 8. 6 
Hz), 7. 19 (1H, s), 7. 42 (1H, d, J =8. 6 Hz) , 7. 
70 (1H, s) , 8. 24 (3H, br. s) , 8. 85 (1H, d, J = 
7. 3Hz) , 11. 9 1 (1H, s) . 
MS (ES I) m/z : 2 7 8 (M+H) + . 

[###)3 6] (±) -trans — N— t e r t -7 
1, 2-^>^n^>^75> 



##05 3 4£l^$l<E>^re, (i) - trans-1, 2->^n^>*> 
5?75> (WO 9 8/3 0 5 7 4) frbmmtt&to&Wt, 
X H — NMR (CDClj) 6 : 1. 2 5- 1. 4 0 (2H, m) , 1. 49 

(9H, s) , 1. 59-1. 77 (2H, m), 1. 92-2. 08 (1H, 
m), 2. 10-2. 17 (1H, m) , 2. 98 (1H, q, J = 7. 2H 
z), 3. 48-3. 53 (lH.m), 4. 49 (1H, br. s). 
MS (ESI) m/z : 2 0 1 (M+H) + . 

[###13 7] (±) - trans-N- [ (5-^fJh4, 5, 6, 7- 
fb7hFDf7yo [5, 4-c] fcrU5>>-2--f;W jj)V#-)V} -1, 

2-^n^>^>5?r$> mm. 





(±) - t r an s-N- t e r t 1. 2-:>£n 
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*<>^>5>75> (17 5mg) £N, N-y^^WA75 F (3ml) \Z 
»«PU 5-^5 t ;W-4, 5, 6, r-fh^tFD^/D [5, 4-c] M 
U>?>-2-*;l/#>lft U^Aifi (tt&9 0%, 2 5 8mg)> l-(3- 

yotr;p) -3-x^;w*;w#^$H mmt£(252 

mg) , l-hHD^ri/^>\/hUT\/-;H7K?n^ (6 0mg) *Jn^.SSt? 

3) rmiLfto n^nrcmM^m^^mmmm^ <5mi) t** 
fcl»x^;wfcin*., £&fctfciftfcWJtu «Wft-&«f (i2 0mg) £&igfi 

'H-NMR (DMSO-d,) 6:1. 6 3- 1. 7 3 (4H, m) , 1. 9 
9-2. 06 ( 2.H, m) , 2. 91 (3H, s ) , 3. 09-3. 14 (1 

H, m) , 3. 2 5 - 3. 7 0 (4H, m) , 4. 2 7 -4. 3 2 (1H, 
m) , 4. 4 2- 4. 4 6 ( 1 H, m) , 4. 6 8-4. 7 1 ( 1 H, m) , 
8. 2 0-8. 2 3 (3H, m) , 9. 09 (1H, d, J.= 8. 3Hz) , 1 

I. 82-12. 01(1 H, m). 

MS (ESI) m/z : 2 8 1 (M+H) + . 
[###13 8] (±) -c i s-N- (5-^DD-l-7x-;VX;V» 

<>H-;i/-2 -x;^x;u) -i, 2-^D^>m> 




S0 2 Ph 
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cis-1, 2-i/&U^>?>P7S.> (W09 8/3 0 5 74) (348 
mg) ^nn/^> (10ml) K:i§fl?U Ot:^, HJx3SM/7^> (1 
mi) , 5-^DD-i-7xzi;i/x;i/^;K>F~;v-2-x;i/fc;^o 
U H (3 9 0mg) ^in^^Lfc. 1 5£\ lHfF^c, *n*n5-£nn 
- 1 -7xrMJI/*^H > H->- 2 - XJl'*^^ □ 'J F (1 5 6mg) 
^iiilPbfco $SH15»m 5-^DD-l-7i^XJ^-M 
>F-JV-2-m-j^DiJF (7 8mg) £jiinU ^.UV2®mMWL 

«7K«^- h U # 3S£ U * tT* 77y >^a* 7 

^n7h^77-f- (^DD*M : ^^/-;i/=2 3 : 2) TifitilU ffijg 
fcW* (7 3 9mg) £*J*6Hfl:iLT#fc. 

X H — NMR (CDC 1 ,) 0:1. 38-1. 91 (8H, m) , 3. 2 7- 
3. 31 ( 1 H, m) , 3. 41-3. 45 ( 1 H, m) , 7. 42-7. 50 
(4H, m) , 7. 58-7. 61 (2H, m) , 8. 11-8. 15 (3H, 
m) . 

MS (ES I) m/z : 4 5 4 (M + H) + . 
[##093 9] (i) - trans -N- t e r t -7h*^ti)V#~)l- 
1, 2-l/9W\tt>i?7§> 



&*M3 4tRW3i-%&'V* (±) - trans-1, 2 -i/&W\tt> 
p. 7 9-8 11C. 

1 H — NMR (CDC 1 8 ) 5:1. 05-1. 3 4 (4H, m) , 1. 45 
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(9H, s) , 1. 6 8- 1. 7 5 (2H, m) , 1. 9 2-2. 0 2 (2H, 
m) , 2. 32 (1H, dt, J = 10. 3, 3. 9Hz), 3. 08-3. 2 
0 (1H, m) , 4. 5 0 (1H, b r. s) . 
MS (FAB) m/z : 2 1 5 (M + H) + . 

[##0)J4O] (±) - trans-N- [ (5-^-4, 5, 6, 7- 
fh^kHDfryo [5, 4-c] k!Uv>-2— iM iUVtf-M -1. 



##K!l3 7tRai^ftT?,' (±) - trans-N-tert-^h^ 

X H-NMR (DMSO-d 6 ) 5:1. 10-1. 80 (7H, m) , 1. 9 
5-2. 05 (1H, m) , 2. 97 (3H, s), 3. 0 0-3. 20 (3 

H, m) , 3. 63 (2H, br. s), 3. 72-3. 88 (1H, m) , 

4. 6 1 (2H, b r. s) , 7. 9 8 (3H, s) , 8. 8 9 (1H, d, J 
= 9. 2Hz) . 

MS (FAB) m/z : 2 9 5 (M + H) + . 

[#%M4 1] (±) -cis-N-tert-^h^M-ik-1, 2 



##«3 4tn*to5Fj5feT, cis-1. 2-i^DA*1t>^7=->^« 
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! H-NMR (CDC 1 3 ) 6:1. 30-1. 70 (17 H, m), 2. 98 
-3. 05 (1H, m), 3. 60 (1H, br. s), 4. 98 (1H, b 
r . s ) . 

MS (FAB) m/z : 2 1 5 (M + H) + . 

[###14 2] (±) - trans-N- [ (5-^-4, 5, 6, 7- 
jh7hFn^/o [5, 4-c] If U>^>- 2 — OV) %)Vtf=.M -1, 



(±) - trans-N-tert h^^M^k- 1 , 2 -is? a 
s\*V>P73.> (6 4 2mg) £N, N-^;WMn;1/£75 F (2 0ml) 
fc$8#U 5-^^-4, 5, 6, 7-^h^tFD3%r/a [5, 4-c] 
HU> ? >-2-*;^>^ (7 9 5mg) , l-hFa*i/^>y 

hU7y-;H7icfPt) (4 6mg) > 1- (3-^^^75/yatf;W -3 

-i?MM^$F' in (2. 3 0g) ^iu^mmr^mwhtzo k 
u ®.n&Mkmn*mco zn*z??uu*?> (5m n m^Lbu^i/ 

^□M (3 0ml) mSSTJl^bfc. RjiSiS*«JEET»«b«Sft: 
^» (7 3 lmg) £«£^«St£bT#7Co 

1 H — NMR (DMSO-d 6 ) 5 : 1. 10-1. 80 (7H, m) , 1 . 9 
5-2. 05 (lH,m), 2. 97 (3H, s), 3. 00-3. 20 (3 
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H, m) , 3. 63 (2H, br. s) , 3. 7 2-3. 8 8 (1H, m) , 
4. 61 (2H, br. s) , 7. 98 (3H, s) , 8. 89 (1H, d, J 
= 9. 2Hz) . 

MS (FAB) m/z : 2 9 5 (M+H) + . . 
[##0lJ43] (±) -cis-N 1 - [ (5-^-4, 5, 6, 7-fb 

^tHn^/D [5, 4-c] tfU5»-2-' r;w *;w#-;w -1, 2- 

(±) -cis-N lJ [ (5-»-4-, 5, 6, T-fh^tHD^T 
yn [5, 4-c] tfUv>-2— f;W -1, 
>^75> (9 0 0mg) &-fy^PWW7;V3-;P (6ml) fc»#U 
M£l HUtC^tTHPLCT^bfco *7^iUTCHIRALPAKA 
D (^-f-fe;Wt#, #2. 0X2 5 cm) ^1r> : -rv/Dtf;i/7 

J!/3-JI/:^lW$>=6 8 : 3 2 : 0. 5 S»«SiUT«Bt6m 1 /^T? 
j§tB$#> 24. 84M3<fctf3 3. 4ftmzffimiTZ>7 : 72isa>* : £n : enM 

ffiTMtTWA (3 2 0mg) *5«fctfStt#:B (3 9 0mg) * 

1 H — NMR (CDC 1 3 ) 5:1. 3 0 - 1. 9 0 (8H, m) , 2. 51 
(3H, s) , .2. 82 (2H, t, J = 5. 9Hz) , 2. 90-3. 00 
(2H, m) , 3. 10-3. 15 (1H, m) , 3. 71 (2H, s), 4. 

00-4. 20 (1H, m), 7. 55-7. 75 ( 1 H, m) . 

MS (FD + ) m/z : 2 9 5 (M + H) + . 

m&m : 

'H-NMR (CD C 1 8 ) 6:1. 30-1. 90 ( 8 H, m) , 2 . 5 1 

(3H, s) , 2. 82 (2H, t, J = 5. 9Hz), 2. 90-3. 00 

C2H, m) , 3. 10-3. 15 (1H, in) v 3. 7 1 (2H, s) , 4. 
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0 0-4. 2 0 (1H, m), 7. 5 5- 7. 7 5 ( 1 H, m) . 
MS (FD + ) m/z : 2 9 5 (M+H) + . 

&|B©##0H 9 fcfctrvr, gft&Bte (1R, 2 S) -N 1 - [ (5-*^ 
;U-4, 5, 6, 7-fb7kFD^7yn [5, 4-c] tf'J> ? >-2— < 

;W -l, 2-^D^i*->>>75>Tfc?K Stt&Ate, (1 

S, 2R) -N 1 - [ (5-*5P;V-4, 5, 6, 7-fh7kHDf7^D 
[5, 4-c] h°U^>-2— r;i/) #JI^-;H -1, 2-S/#nMrl7->^ 

[##M44] (IS, 2S) -2-tert-^b^M-;V75/-l 




(IS, 2S) -2-7^7-1-^^0^^/-;!/ (J. Med. 
Chem. , 1 9 9 8^, 4 1t, 3 8H) (0. 8 3 g) &*?>?UU*9> 
(10ml) \zmmU P- t e r t-7?)W%)V$i—h (1. 6 4 g) * 

in*., m^v2mmnmLtto mm^srf^u wt>ntcmfe*<\*v> : 

Hlf;N2 0 : 1^«U Mft^tt (1. 3 3g) 

Mp 1 0 3- 1 0 5t, 

[a] D -5. 48° (19. 8C, C=l. 01, CHC 1 3 ) . 
X H — NMR (CDC 1 s ) 6:1. 05-1. 50 (4H, m), 1. 45 

(9H, s) , 1. 6 5-1. 7 5 (2H, m) , 1. 90-2. 10 (2H, 
m), 3. 10-3. 30 ( 3 H, m) , 4. 51 (1H, br. s). 

[##$145] (IS, 2S) -1-ter t-^h^M-Jl/75;-2 
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(IS, 2S) - 2 - t e r t 7 - 1 - y ^ 

-y-y— ;U (6 4 6mg) *1£U$» (4ml) fc**U WH^^>^M 
(3 7 8mg) £inJ£5l$l«liR#Lfc. Rim^VX^VX-T- 

MJETSiU *flft£tt (6.3 Omg) **Hi*Ml£bT*fc. 
mp 1 2 3- 1 2 4t. 

[a] D +7. 16° (19. 8t:, C=l. 0 1, CHC 1 3 ) . 
1 H — NMR (CDC 1 3 ) 6 : 1. 2 0 - 1. 4 0 (3H, m) , 1. 44 

(9H, s) , 1. 55-1. 70 (2H, m) , 1. 70-1. 80 (1H, 
m) , 2. 0 3-2. 2 3 (2H, m) , 3. 03 (3H, s) , 3. 58 (1 
H, br. s) , 4. 44 (1H, t d, J = 9. 8, 4. 2Hz), 4. 67 

(lH. br. s) . 

[###J46] (1R, 2S) -l-7^H-2- (tert-^^y^M 




(IS. 2S) -1- (ter t -fhJrS/tDVtfZJVrS /*) -2-*9> 
XJVft-JVttz/zsZU^D-y (4 7 5mg) £N, N-y^^*M75 
H (6ml) fciS»L 4 Tyfttb'J^i^ (15 6mg) ^6 0^211 
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wmc&® <i8 4mg) *m&mfctvxmtz 0 

Mp 6 9-7 0t. 

[a] D -105. 14° (19. 8*0, C=l. 01, CHC 1 3 ) . 
*H — NMR (CDC 1 3 ) 6:1. 20-1. 80 (7H,m), 1. 45 

(9H, s) , 1. 9 0 - 2. 0 0 (1H, m) , 3. 61 (1H, br. 
s), 3. 95 (1H, br. s), 4. 70 (1H, br. s). 
MS (FAB) m/z : 24 1 (M+H) + . 

[###147] (IS, 2R) -N^tert-^h^W^-l, 2 



(1R, 2S) -l-T^H-2- (tert-^h^/M»7$;) 
->^n^i7-> (17 4mg) (10ml) \z&MV* 10%/^y 

w&fcm d2 0mg) ^M^j£xmmm7t\znvrco u mm 
*mfc?z>tMM<»wmte&m <i4 5mg) ^^r^jvyyxtLxmz. 

[##M48] (IS, 2R) -N^tert-^f+^^-JP-N 2 - 
[ (5-^)V-4, 5, 6, 7-xh^t Fa^T^n [5, 4-c] t?U^ 
%)\>i?s~)V\ -1, 2-v^PA^i7->^75> 




102 



WO 01/74774 



PCT/JP01/02945 




fig® (IS, 2R) -N'-tert-^h^M^-l, 2-5^ 
P^>m>-(14 5mg) §N, N-v^^tM/AT^ F (3ml)' 
fcJg#U 5-^)V-4, 5, 6, 7-fh7tHn^77D [5, 4-c] 
tr»J^>-2-*;^>» U^tfAtt (1 8 Omg) , i-tFn*S"W/ 

hU7»/-;n*fii* (i3mg) , l- (3-^5=-;W75yyptf;w -3 
-x^;i/#;v#$ms f (7 1 omg) &jn 2 2P#fia&#i/ 

U*^M7A^nYh^7 7^- (^□□^> : ^^/-JV=4 0 : 1) 
fc*OI»«U »aH5*«** (12 6mg) 

[a] D -19. 96° (19. 7*0, C=0. 51, CHC1 3 ) . 
J H — NMR (CDC 1 3 ) 6 : 1. 2 0 - 1. 9 0 (7H, m) , 1. 56 

(9H, s) , 2. 50 (3H, s) , 2. 7 5-2. 8 5 (2H, m) , 2. 
8 5-2. 9 5 (2H, m) , 3. 71 (2H, s) , 3. 8 8-4. ,0 0 (1 
H, m) , 4. 22 (1H, br. s) , 4. 91 (1H, br. s) , 7. 4 
8 (1H, br. s) . 

[#5094 9] (1R, 2S) -N 1 - [ (5-^^-4, 5, 6, 7-fh 

7bFnf77n [5, 4-c] tf us?>- 2— f;W #;W$~;M - I, 2- 
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0 



(IS, 2R) -N 1 - t e r t -7 h*i/%)V$-)l<-N 2 - [ (5-*^ 
;V-4, 5, 6, 7-rh7tHoWn [5, 4-c] tf U^>- 2 — f 
;W #;i/^x;W - 1, 2-y^D^t>i?7$> (12 0mg) 
;V (1ml) fc»*Ll«gX*/-;W£!lffl* (3ml) *im*. 5 0 < CT 2 HSR 

«<r££, fflWbM<Z>&tt& (10 6mg) &®Mmt*tLTmz* 
X H — NMR (DMSO-d 6 ) 5 : 1. 3 0-1. 9 0 (8H, m) , 2 . 9 
2 (3H, s), 3. 05-3. 79 (5H, m) , 4. 24 (1H, br. 
s) , 4. 3 4-4. 7 9 (2H, m) , 7. 8 5-8. 2 0 (3H, m) , 
8. 30-8. 49 ( 1 H, m) , 11. 50-12. 10 (1H, m) . 
MS (FAB) m/z : 2 95 (M + H) + . 

*«£ET"eS*Lfc. l^^CHIRALPAK AD Wk)Vtt&. 4> 
0. 46X25cm) Sl^fcHPLC : : -f V 7p M)V7)V 

: i?X9-)V7 5 >= 80:20:0. 5; M :2ml /#) fcT^WT 
W&fc£4m 9 . 5 #«ffi bfco ###J 4 3 T?jKbfcfttt#AfcJU 
#TT7. 2#fc, M'I4#B{*9. 5 #fc«£ffl?*S Sft^Btt, 
(1R, 2S) -N 1 - [ (5-*3Ml/-4, 5, 6, T-fh5tHDW 
□ [5, 4-c] fcfU> ? >-2— r;w *;W$x;M -l, 2-^da^> 

1 H-NMR(CDC1 3 ) 6:1. 30-1. 90 (8H, m) , 2. 51 
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(3H, s) , 2. 82 (2H, t, J = 5. 6Hz), 2. 93 (2H, t, 
J = 5. 6Hz), 3. 10-3. 15 (1H, m), 3. 70 (2H, s), 
4. 0 0-4. 2 0 (1H, m) , 7. 63 (1H, d, J = 8. 1Hz) . 

[###J5 0] (±) - t r ans-N- [ (5-pWl/-4, 5, 6, 7- 
Th7kFn^/D [5, 4-c] lfU> ? >-2—r;v) j&Jl/afcUW -1, 
2->'^D^-y->> ? 7^> 



###13 7 t|W|ii©^T\ (±) -trans — N- tert -^h^ris 

1 H — NMR (DMSO-d 6 ) 6:1. 1 0-2. 1 7 (8H, m) , 2 . 9 
2 (3H, s) , 3. 0 0- 3. 9 3 (6H, m) , 4. 3 8-4. 6 0 (1 
H, m) , 4. 6 4-4. 7 7 (1H, m) , 8. 00-8. 19 (3H, 
m), 8. 82-8. 96 ( 1 H, m) , 1 1 . 95-11. 30 ( 1 H, 
m) , . 

MS (FAB) m/z : 2 9 5 (M+H) + . 
[##0115 1] (±) -cis-N- [ (5-^^-4, 5, 6, 7-fb 
5kHDf7l/D [5, 4-c] kfU>*>-2— i )V) %)V#~)V\ -1, 2- 



##0iI3 7<h|^i0^T> C±) -cis-N-tert-^h^;!/ 




0 




0 
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1 H — NMR (DMSO-d 6 ) 6 : 1. 3 0 - 1. 9 0 (8H, m) , 2 . 9 
2 (3H, s) , 3. 05-3. 79 (5H, m) , 4. 23 (1H, br. 
s), 4. 34-4. 7 9 (2 H, m) , 8. 01-8. 3 4 (3 H, m) , 
8. 30-8. 49 ( 1 H, m) , 1 1. 90-12. 30 (lH.m). 
MS (FAB) m/z : 2 9 5 (M + H) + . 
[##015 2] (±) - trans-N 1 - (t e r t-^h^yMfcJW 
— N 2 — [ >H-;p-2— t)V) jjfrtf^M -l, 2-i^a 



(±) -trans -N- tert -^h^/XM-fr- 1 , 
s\tt>VT^> (3. OOg) ©N, N-^pWW^kkTS F (10ml) 
ffigfc5-^nD^>Mv-2-*M>H (2. 88g) , i-tHn^> 
^>VbUT7-;H7Kfn#i (2. 08g) , smn- O-^^r^y 
7UK)V) -Z-X.?-M)\,t^M5.Y ttftl(2. 9 5g) &S»fcTJn^ 
&. 3SWJft^ IlSIS^I0IIU #6n&SSIc^nn^^> 
(3 0ml) , lfiftKK**^-hU^A*»* (15 0ml) , *«fc^* 

d5 0mi) *mx, &vitiik&m&wm. tmv, wm&m (5. 2 
ig) %m&mfttVTmc 0 

1 H — NMR (DMSO-d 6 ) 6 : 1. 10-1. 45 (4H, m) , 1 . 2 
1 (9H, s) , 1. 68 (2H, d, J = 8. 1Hz) , 1. 86 (2H, 
t, J = 16. 2Hz) , 3. 2 2-3. 42 (1H, m) , 3. 69 (1H, 
br. s) , 6. 66 (1H, d, J = 8. 5Hz) , 7. 02 (1H, s) , 
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7. 15 (1H, dd, J = 8. 5, 2. 0Hz) , 7. 41 (1H, d, J = 

8. 5Hz) , 7. 67 (1H, d, J = 2. OHz) , 8. 15 (1H, d, 
J = 8 . 1Hz), 11. 73 (1H, br. s). 

MS (ES I) m/z : 3 9 2 (M+H) + . . 

[###15 3] (±) -c i s-N'-t e r t-yh^AM^-N 1 - 
[ (5-^ao-r>H-;i/-2— f;W ] -l, 




##0!I5 2i»MT, (±) -cis-N-tert-^M 

X H — NMR (DMSO-d 6 ) 6:1. 20-1. 45 (11 H, m), 1. 
4 5-1. 7 0 (4H, m) , 1. 7 0-1. 8 5 (2H, m) , 3. 76 (1 
H, br, s) , 4. 08 (1H, br. s) , 6. 64 (1H, d, J = 7. 
6Hz) , 7. 12 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 2. 0 
Hz) , 7. 43 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = 
2. OHz), 7. 85 (1H, d, J = 6. 9 Hz) , 11. 80 (1H, b 
r . s ) . 

MS (ES I) m/z : 3 9 2 (M + H) + . 
[###15 4] (±) - t r a n s - N- [ (S-^nDOHh 2 — 

;w -l, 2-v^a^-y->^T^> mmm 
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(±) -trans -N 1 - ( t e r t -7* h**s% )V$~)l) -N 2 - 

[ (5-^dd< >H-;i/-2— f;w -1, 2-^d^+t> 

y75> (5. 18g) O^DD^> (100ml) ^I»llx^; 

(10 0ml) fc£fifcTiO*&. 2BW«m EJfi^fc«EET* 
lit, **&nfcJ»«te$*x5 i ;Wx-x;i' (3 0 0ml) ftftl*., 4CfclHMJUR 

ftj*u suba^* (4. 3 0g) sifeifrtbiifc. 

J H— NMR (DMSO-d 6 ) 5 : 1. 2 0- 1. 3 6 (2H, m) , 1 . 3 
6-1. 50 (2H, m) , 1. 60 (2H, br. s) , 1. 90 (1H, 
d, J = 13. OHz) , 2. 07 (1H, d, J = 13. 7Hz) , 3. 06 
(1H, br. s) , 3. 83-3. 96 (lH.m), 7. 15-7. 24 
(2H, m) , 7. 45 ( 1 H, d, J = 8. 6Hz) , 7. 73 ( 1 H, 
s) , 8. 00 (3H, br. s) , 8. 60 (1H, d, J = 8. 3Hz) , 
11. 8 6 (1H, s) . 
MS (ES I) m/z : 2 9 2 (M + H) + . 

[##«5 5] (±) -cis -N- [ {S-2UU^>Y-)V-2—< )V) 



#^J5 4t|Rlil©^T, (+) -cis-N^tert-^h^/M 
fc;i/-N 2 -.[ (5-^na-f>H-;w-2-^;W #;w#xjW -l, 2- 
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1 H — NMR (DMSO-d 6 ) (5:1.3 0- 1. 5 0 (2H, m) , 1. 5 
5-1. 95 (6H, m), 3. 41 (1H, br. s) , 4. 32 (1H, b 
r. s) , 7. 19 (1H, dd, J = 8. 7, 2. 0Hz) , 7. 33 (1 
H, s) , 7. '45 (1H, d, J = 8. 7Hz) , 7. 6 0-7. 9 0 (4 
H, m) , 8. 17 (1H, d, J = 7. 1Hz), 11. 91 (1H, s). 
MS (FAB) m/z : 2 9 2 (M + H) + . 
[###15 6] (i)-cis -n l -^y-J)V-^ 2 - tert -y*Y*~sfJ 



(+) - c i s -N- tert -7 ^istUVtf-Jl- 1 , 2-v-^D^^ 
U->^75> (3. 7 8g) £7-fch~HJ^ (8 0ml) £ig$?U HJX^P 
j|/75> (2. 4 4ml) , ^y-J)Wu~Vi K (2. 10ml) £in*-, M 
T?l 3l$raft#Lfc. *ii*MEETS£U SSt^nD^^X 7k£2inx.T 
ftmislt. t«iSi*«8t h 'J >>AT?ftttl,m «JEET««U y'J^' 

1:1) TttfiU Hfc^Ml (3. 0 8g) **ttfi»««tl/T#fc. 
1 H — NMR (CDC 1 s ) <5:1. 35-1. 6 3 (1 7H, m) , 2. 75 
-2. 7 9 (1H, m) , 3. 7 1-3. 8 3 (3H, m) , 5. 17 (1H, 
br. s) , 7. 22-7. 33 (5H, m) . 
MS (FAB) m/z : 3 0 5 (M + H) + . 
[###5 73 (±) -c i s -N 1 -^>^;i/-N 2 - t e r t 
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(±) -c i s -N l -OV)V-H z - t e r t -7 h^stDV-tf-fr- 

i, 2-^nA*-y->^7$> (3. 2 4g) (30mi) \zm 

ML, *)V2±7)l?h\t7k®m (3 5%, 0. 9 0 9ml) 1?ST10 

ftmfrhtzo zz-izi/TyTkmikxymi-hWA (6 6 6mg) mux, mt 

^n?h^77^ (^U->: 1^x^=3 : 1) TSIS U «gfc£<l& 
(1. 9 8g) &J|&«tr£bT#fc. 

•H-NMR (CDC 1 3 ) 6:1. 24-1. 50 (1 4 H, m) , 1. 76 
-1. 79 (1H, m) , 1. 9 3-1. 9 8 (1H, m) , 2. 15 (3H, 
s), 2. 16-2. 21 (1H, m) , 2. 30-2. 35 ( 1 H, m) , 
3. 34 (1H, d, J = 13. 4Hz) , 3. 78 ( 1 H, d, J = 13. 4 
Hz) , 4. 08 (1H, br. s) , 5. 09 (1H, br. s) , 7. 20 
-7. 3 2 (5H, m) . 
MS (ES I) : 3 1 9 (M+H) + . 
[##0)J5 8] (±) -c i s-N'-t er t-^h^>M»-N 2 - 
2-->^D'\=Mt>>>7S> 
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(±) -c i s -N 1 -^>v;U-N 2 - t e r t -^h^tUVX-Jl-N 1 
-*?)V-1, 2-i/^U^D->P7B.> (1. 9 2g) (5 0 

m 1 ) 1 0 XA^VVkwm (5 0 %7k#^H\ 9 0 Omg) £ira*> tK 

(i. 2 7 g ) *m&mft®tLTmco 

X H — NMR (CDCIj) 6:1. 3 7- 1. 6 0 ( 1 7 H, m) , 2. 39 
(3H, s) , 2. 58-2. 59 (1H, m) , 3. 48-3. 49 (1H, 

m), 3. 72 (1H, b r . s), 5. 10 (1H, br. s). 

MS (ESI) m/z : 2 2 9 (M + H) + . 
[###15 9] (±) - cis-N 1 - [ (5-^PD-f>F-;i/-2— i )V) 
—N 1 — ^^)]/— 1, 2-^i7P^i7->> ? 7a> hVyJWu 



(±) -c i s — N 1 - t e r t -7 h*i/Jjfr#-)V-N 2 - *^)}/- 1 , 
2-^D^>^75> (6 2 9mg) , >^-2 -M 

#>m. (6 4 7mg) » 1- (3-^^;i/T$/7°atr;w - 3 -X^;i/;*7;i/ 
#SM5F SfS(7 9 2mg) , l-bHD^^>ybU7y-;HzKfn 
m (18 6mg) £N, N-^^f M^A75 H (2 0ml) 

>:iiX^V=l : 1) TUSSbfeo #£>nfc&fit&@#:£i^PP^> 



CI 




0 
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(5ml) t h U 7)V*umt (5ml) ©fi£*fl£K:aM?U sate 1 RMft 

in*, tt^lU SlSfb'&tl (7 8 6mg) **J*ft0H#£l/T#fc. 
1 H — NMR (CDC 1 3 ) 5:1. 37-1. 55 (3H, m) , 1. 7 2- 

1. 9 6 (4H, m) , 2. 0 9-2. 19 ( 1 H, m) , 3. 2 3 (3H, 
s) , 3. 76 (1H, br. s) , 4. 34-4. 3 9 (1H, m) , 6. 9 
2 (1H, d, J = l. 7Hz) , 7. 20 (1H, dd, J = 8. 8, 2. 0 
Hz) , 7. 46 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = 

2. 0Hz), 8. 08 (3H, br. s), 11. 74 (1H, br. s). 
MS (ESI) m/z : 3 0 6 (M+H) + . 

[###16 0] (±) -cis-N 1 - (t e r t -^^SoWWfcljW -N 

2 -pWi/-n 2 - [ (5-*9\fl/-4, 5, 6, 7-fh7"tFnf7yn 
[5, 4-c] fcf U>?>- 2 — OV) #;M*x;M -l, 2-^n^f>^ 



5-pWW-4, 5, 6, 7-Th7tKnWn [5, 4-c] t£U5>> 
-2-*;P^>m iJf!>Al (6 1 3mg) ^DD^XlOml) 

££fcl&^&x#y-;Hgifc (3. Oral) *Jn^L, MTflfifcSNft 
M£MJ£TM£U aSfc^DPJjO^ (15ml) , N, 
7^WPA75F (-») tm&*=.)V (5ml) 6 O'CTMBfM 

#Lfc 0 *«SMBET«SU 3S£fclfU5» (10ml) TOnn^>- 
(10ml) (±) -c i s — N 1 — (t e r t -7.h* s s%)V$~ 
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)V) -N 2 -*3\^-l, 2-i/iPU^^r>-J7Xy (4 5 5mg) ©y^D 

7^- (y^nn^>: 7-^=4 7:3) Tf»§?U KBffc'&'to 

(3 2 4mg) *®.n&WfctLTmc, 
MS (ESI) m/z : 4 0 9 (M+H) + . 

[#%#J61] (±) - trans-1, 2 -v^ p^\^^ ;V 



HO OH 

v^7P/\y^> (3. 8 5g) £ 3 0 Xmmi^m^ (4 5ml) t8 8%£ 

m ( 1 8 o m i ) te'j>m?~D$n^ 4 o - 5 o vr i m®mmk, g.wv-mm 

ZlVmzLtc* dtl^40-5 OICTl OftWfrVfc&, ^X^^D^T^ 
*U 7Kl^e>^x^;i/Ti*m»^4lHlfTofco «B^^rfc»-&TiE7K« 
+ hU^ATii$*£U M£MJ£TMicU g®fl?&f» (4. 5 6 g) ^Ifil 

X H — NMR (CDC 1 3 ) 6 : 1.44—1. 5 6 (6H, m) , 1. 6 3- 
1 . 7 0 ( 2 H, m) , 1 . 8 3-1. 91 (2H, m) , 2 . 91 (2H, b 
r. s) , 3. 40-3. 44 (2 H,m). 
MS (FAB) m/z : 13 1 (M+H) + . 
[###162] (±) -trans-1, 2-v^D^>^75> 
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H 2 N NH 



(±) - trans-1, 2 - =s2 D^>^ >*?*—)V (4 . 5 6g)£i? 
^□D**> (3 5ml) fci&#U hUx^TS> (2 9ml) £Jn;L- 
7 8°C(C^bfco ^rW^>^*^DUH (8. 13ml) fciTFL 
£, «^«bft^Hli^ofeCDT, ^DD^> (10ml) £®o 

£ft£N, N-3?/^*^75 h* (9 0ml) fc»#U 75>fltf-HJ£A 

d3. 6 5g) ^mx, 6 5VTi8mmmwhtco Kmm\zx.-v-)v, *s 
cn&x^y-;i/ (7 0mi) fc»#u 10%/^^^ (5o**# 

4g) £tHl*.* (3. 5atm) #H^TT4 B*#Lfc„ 10%/\° 
9*?#A|***3»U Wftfcl«€*»X^/*-;MS« (7 0ml) £Jn*., 

m^m&rm^vrzo &ctttm&*&u um&m (3. 5 7g) &n&&m 

: H — NMR (DMSO) 5:1. 44 (4H, br. s) , 1. 73-1. 8 

1 (6H, m) , 3. 43 (2H, br. s), 8. 63 (6H, br. s). 
MS (ESI) m/z : 1 2 9 (M+H) + . 
[###16 3] (±) -trans -N- [ ( 5 OO-f > 2 — f 

;w *;w#x;w - 1, 2-->^n^\^>^T5> 
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#^#13 0 tmMfcJjfer, (±) - trans-l, 2-^da^>. 

1 H — NMR (DMSO-d' 6 ) 6:1. 49-1. 52 (4H, m) , 1 . 7 
2-1. 91 (6H, m) 4. 04-4. 10 (1H, m) , 7. 17-7. 
23 (2H, m) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 72 (1H, 
d, J = 2. 0Hz) , 7. 96 (2H, br. s) , 8. 75 (1H, d, J 
= 8. 5Hz) , 11. 89 (1H, br. s) . 
MS (ESI) m/z : 3 0 6 (M+H) + . 
[##0iJ6 4] cis-1, 2 - : s?7 W\-f )V 




HO OH 



i/tru^^y (3. 8 5 g) STirh-HJ^ (45ml) tzK (15m 

l) ml, n-^^;^;i/*u>n-^'>h (5. i5g) , t^d# 
y^wtram^xs^A (ig, i o%mm<k*xsv^&) m\\7L. 40 

-5 0CT2 imT^Wfrlstco ?Fm<DW7U%7-teMk*Z5.V2*$:&£V, 

«u «nts£tt u. 7 7 g ) ^i»tbt#fc. 

1 H — NMR (CDC 1 8 ) <5:1. 34-1. 84 (1 0 H, m) , 2. 31 
(2H, m), 3. 8 6 (2 H, d, J = 7. 1Hz). 
MS (FAB) m/z : 1 3 1 (M+H) + . 
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[###16 5] cis-1, 2-^DA^>^7yF 




M N 3 

cis-1, 2-^D^>^t-JV (4. 7 6g) £^DD^> 
(5 0ml) fc»#U hUX^;i/75> (3 0ml) £iP*.> ^§l*!£7;i/3f 
>emLfc^ -7 8X:\Ztf>MV, ^^>XMrMD'JF (8. 5ml) £ 

TSgffllbfc. «£MJBET@*U 2§?i£N, N-i^^*;i/£75 H (9 0 
ml) IC»#U 7z?4ti-h>)y& (14. 2 8g) £iP^ 6 5^21^1 

-f- (A^1t>:»Sl^=2 : 1) Ti»MU Hfj81t^tl (3. 5 7 g) £ 

1 H — NMR (DMSO) <5 : 1. 4 6 - 1. 8 0 (8H, m) , 1. 89- 
1. 98 (2H, m), 3. 7 1. (2H, dd, J = 6. 7, 2. 3Hz). 
[#%#|66] cis-1, 2-v , ^DA^>^7$> IMMtisL 



H 2 N NH 2 

cis-1, 2-^OA7°^>i?T^H (6. 3 5g) ^/-Jl' (7 5 

mi) loxnyw^wm (5o«#^i\ 4. 2g) &*r?l 

7m (3. 5atm) f?H^TT 3 B»Lfco 1 0 

u mmziMMimm?;-)imm (70. 5m n £jjp;t, m^mjet^ 
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rau mwtxj-jwfa&h* mm&m (5. 2 8g) &m&®&tVT'& 

1 H — NMR (DM SO) « : 1. 44-1. 6 8 (6H, m) , 1. 79- 
1. 9 3 (4H, m) , 3. 6 8 (2H, dd, J = 6. 8, 3. 9Hz), 
8. 6 2 (6H, b r. s) . 
MS (ES I) m/z : 12 9 (M + H) + . 

[##09 6 7] c i s-N- [ (5-^DP<>F-;H2-fJV) %)V#~ 
;W -1, 2-^PA^>>?75> 



###J3 OiH^ftT, cis-1, 2-^DA^>S^75>*iS* 

MS (ES I) m/z : 3 0 6 (M+H) + . 
[##006 8] cis-1, 2-'>^D^-^^>^~;U 



HO OH 

S^n;f #5"> (4. 4 1 g) HJ;U (45ml) £zk (15 

ml) KJgffiU N-^fJl/WJ>N-^yH (5. 1 5 g) , 
^y-feJWfclzg^b^XS^A (lg, 10%EMtX5!7AM) £J0;L> 




0 
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tf«77»;^a*7A^n7h^77>f- : H#X^= 1 : 1) 

TUMBU Mfb^ll (4. 9 7g) £$l£@#:<*:LT#7co 
1 H — NMR (CDC 1 3 ) 5 : 1. 4 8- 1. 5 8 (6H, m) , 1. 64- 
1. 75 (4H, m) , 1. 8 6 - 1. 9 6 (2H, m) , 2. 28 (2H, 
d, J = 2. 9Hz) , 3. 90 (2H, d, J = 8. 3Hz) . 
MS (FAB) m/z : 145 (M + H) + . 
[##096 9] cis-1, 2-is*7U*9ir>P7W 



Nf N 3 

cis-1, 2--y^Wt^^>p-t-)V (4. 8 2g) §^DO^^>' 
(6 0ml) l;MU hUx^;i/T5> (2 7. 7ml) £#PA, §3£f*l£7 

;io>ei&L£^ -7 8tnw, ^^>x;^-;i/7PUF (7. 7 

ml, 100 mm o 1 ) £»Tb&. MT®^ 1 ^jj^Ufcf, OtTim 

*»JBETS£U mZZN, N-^^;W1/A75H (8 0ml) te»A?U 
Tv^hU^A (13. Og) fcjQfc, 6 5^19iffilJ^Uc, E&jftfc 

S'>U*7 , Mia#tt577^>a*7Ai'D7b^77^- (A^> : $ 
MX^;V=6 : 1) TttHL, flW^^Ml (4. 8 5g) *#H5ifttt«tbT# 

/to 

1 H — NMR (CDC 1 8 ) 0:1. 49-1. 64 (6H, m), 1. 67- 
1. 78 (2H, m), 1. 81-1. 97 (4H, m) , 3. 74-3. 76 
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(2H, m) . 

[##0S7O] cis-1, 2-y^D^^>y7$> fflffi. 



H 2 N NH 2 

cis-1, 2-y^P^^>y7y|^ (4. 8 5 g) &JL?;-)V (5 5 
ml) fciSffiU 10%A°^v^7A^ (50%tK^W> 3. 0 g) 
tKH (4. 5 a tm) £H&TT?2 l^HHJK^bfc. ftHg£*£U 
Ml^;-MS (5 0ml) £Jn** «fl«S«BET«*Ufc. 
'X^fcJO*, ^U&ltlRfeWU WBfc&tt (4. 14g) £&JtfeH#i: 

1 H — NMR (DM SO) 6:1. 5 1 (6H, b r. s) , 1. 6 9 (2H, 
br. s) , 1. 79-1. 99 (4H, m) , 3. 68-3. 70 (2H, 
m) , 8 . 6 6 ( 6 H, b r . s ) . 
MS (ESI) m/z : 1 4 3 (M + H) + . 
[#%#I7 1] (±) -c i s — N— [ (5-^DD-f >H-;i/-2--f;l/) 



3 0 tnffixft&rz, cis-1, 2-^-ntf^>5?75>fr5«! 
MS (ESI) m/z : 3 20 (M + H) + . 

4, 5, 6, 7-T-h^fcFD5P7yn [5, 4-c] fcfUS»-2 — f;W * 





0 
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0 



o 



Y 



0 



N— #;i//t$>^ t e r t-^HXril/ (1. 0 

g) §N, N-5>*^;Wkk75FK:iS#U (5-^^-4, 5, 6, 7 
-fh^kFo^/n [5, 4-c] KU5?>-2— f;W >fc 

G«9 0%, 1. 13g) , 1- (3-^^;i/T5/yPt!;W -3 

-x^;kfr;M^-r^ H fflg®&a. 79g) , i-tFa*s/*c\/HJ7 

y-;i/l7«$l (4 2 2mg) £iP?L 3B#[faft#b&. 

9) T?»KU MM (1. 2 6g) ft«J|ftIB#i:UT#&. 
a H — NMR (CDC1 8 ) 5:1. 43 ( 9 H, s) , 2. 51 (3H, 
m), 2.81-2. 84 ( 2 H, m) , 2. 91-2. 95 (2H, m) , 
3. 35-3. 40 (2H, m), 3. 53-3. 57 (2H, m), 3. 71 

(2H, s) , 5. 30 (1H, br. s) , 7. 47 (1H, br. s) . 
MS (FAB) m/z : 34 1 (M + H) + . 

[##037 3] N 1 - (tert-7^>W^JW — N 2 — [ (l-7x 

x;i/x;^xji/-5-^PP-r>H-;i/-2— t)V) *;w#xjw -1, 2-x 
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CI 



I o 



o)T0 

8 <tO 



(l. Og) ^dp^^mc^u 5-^DP-i-7x-;ux;i/*n;i/ 

^>F-J|/-2-7J^WD'JF (2. 44g) , hUX^;W75> 
(1. 7 3ml) Sin*, MTHftll#Lfc. S*»fc**iB^*L, 7jcJi 

b^7^- (A^>:^tx^=4 : 1-3 : 2) T»»U |IHH^«I 
(2. 8 3g) £&&@&£LT#fc. 

1 H — NMR (CDC 1 8 ) 6 :1. 43 (9H, s), 3.17-3. 21 
( 2 H, m) , 3 . 2 8-3. 31 ( 2 H, m) , 4 . 89 ( 1 H, b r . 
s) , 5. 9 7 - 6. 0 0 (1H, m) , 7. 42-7. 51 (4H, m) , 
7. 5 9-7. 6 5 (2H, m) , 8. 11-8. 16 (3H, m)'. 
MS (FAB) m/z : 5 1 4 (M + H) + . 

[###17 4] N 1 - t e r t - ^h^M^-N 1 -/^- 1, 2- 



$M. (J. Med. Chem. , 1 9 9 0¥, 3 3|, 9 7M) \Zft\,^m% 
mrn^Tzo N-*3M1/-1, 2-X.?U>i?75.> (5. 5 7ml) ^DD 
(8 0ml) fc»fcU OTCT^- t e r t -73\n^#;i>#:J— h 
(4. 3 7g) Oyi7DD/^>j§| (2 0ml) £JD^ SfflT— Ift 
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U-fcJlA : *?;-)V=9 : 1-4 : 1) TfcSIU ftffl0^#5aMMfr&* 

(2. 9 6g) *®M&mwmthTmrc 0 

1 H — NMR (DMSO-d 6 ) 6:1: 3 7 (9H, s) , 2. 6 3 (2H, 
t, J = 6. 7Hz), 2. 77 (3H, s) , 3. 12 (2H, t, J=6. 
7Hz) . 

MS (ESI) m/z : 1 7 5 (M+H) + . 

-1, 2-X3^>^7^> (3 3 9mg) S«jlt6»!R«i:UTftfc. 
1 H — NMR (DMSO-d 6 ) 5:1. 36 (9H, s) , 2. 24 (3H, 
s) , 2. 46 (2H, t, J = 6. 5Hz) , 2. 97 (2H, q, J = 6. 
5Hz) , 6. 68 (1H, br. s) . 
MS (ESI) m/z : 1 7 5 (M + H) + . 
[###17 5] N 1 -*^-]* 2 - C (5-^^-4, 5, 6, 7-fh7 

tpu^rvu [5, 4-c] tfu^>-2— ow #jv^x;i/] -1, 2-x 



N 1 — (tert-^h^>W^) -N 1 -;Wl'-l, 2-X^I/> 
S?75> (1. 05g) £N, N-^fMM75F (30ml) KlSfl? 
U 5-^)V-4, 5, 6, 7-xh7fch*n^7ya [5, 4-c] tfU^ 
>-2-%)V#>m iJ^AS (15 7mg) , l-X^-3- (3-S?;* 
3MI/7S 7 7°n t!;W 5 K gtttt (18 1mg), 1 - 1 h*D^> 




/ 
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^>l/hU7\/-;H*»« (4 2mg) ^ll/SlTI-WWI/fc, 

7 7 y ya* 7 07 h ^7 - (v^odX^>: 
^=2 3 : 2) TJfiliSU #5nfeft^>i0^Dn^^>lc»j!?U ft 
ftJI*i*>>-;W*tt (8ml) £Jn*, SaTlfiHBfflH^bfc. «£MffiT 

mg) £*JtfiH#i:LTfcfc. 

1 H — NMR (DMSO-d 6 ) 5 : 2. 54 (3H, s) , 2. 89 (3H, 
s) , 3. 0 2 - 3. 2 8 (4H, m) . 3\ 4 3- 3, 7 4 (4H, br 
m), 4. 45 (1H, br. s) , 4. 6 6 (1H, br. s), 8. 79 
(2H, br. s) , 9. 04 (1H, t, J = 5. 9Hz) , 11. 88 (1 
H, b r . s ) . 

MS (FAB) m/z : 2 5 5 (M + H) + . 
[##M7 6] N 1 - [ (5-7DO-f>|i-JV-2- f;W *;i/^-JV] — N 



N 1 — (tert-yb^M^W -N 1 -^^- 1 , 2-X?U-> 
^75 > (3 4 8mg) N-y^^M75 H (5ml) fc**U 

5-i7DO.<>F-;i/-2-*;^>m (3 9 lmg) > 1-X9MI/-3- (3 
-V^m^J^UMM Y til (5 7 5mg) , 1-tF 

u3ri/s<>VYV7V~-)Vl7\mm (13 5mg) %M%MMXZ BS^Ufc. 



CI 




0 
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D^>:^/-;i/=4 7 : 3) Tfibfe. #e>n«^fe@#:^^DD 
(10ml) , *9/-)V (10ml) tlH^, m\im.^$ J-)V 

mm (i omi) *Duz, ^rimmmwhrco iiswsn, ihix 

^^»nA, £Dfci£JK£aimU Ulifb'&tl (2 8 8mg) £$m&ia#<i:L 
T#£„ 

1 H — NMR (DMSO-d 6 ) 6:2. 59 (3H, t, J = 5. 4Hz) , 
3. 11 (2H, quint, J = 5. 9Hz), 3. 61 (2H, q, J = 
5. 9Hz) , 7. 19 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 22 

(1H, d, J = l. 2Hz) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 
71 (1H, d, J = 2. 2Hz), 9. 00 (1H, t, J = 5. 9Hz), 
9. 03 (2H, br. s) , 11. 89 (1H, br. s) . 
MS (ESI) m/z : 2 5 2 (M+H) + . 

[##0077] N'-tert-^h^M^V-N 1 , N 2 -^^- 
1, 2-X^l/>> ? T5> 



N, N* -i^Wl'-l, 2-X^k>> ? 75> (1. 0 7ml) ^DP 
j**>fc»A¥U **T^- tert -7?-)]&1])Vtf1—b (2. 18g) S 

77^f- (^DH^> : ^^/-;i/=4 : 1) SIBft'&ISJ 
(6 7 8mg) SJMS*«ft^«tbT#fc. 

1 H — NMR (CDC 1 3 ) 5:1. 46 (9H, s) , 2. 48 ( 3 H, b 
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r. s) , 2. 78 (2H, br. s) , 2. 89 (3H, s) , 3. 37 (2 

H, b r. s) . 

MS (ES I) m/z : 1 8 9 (M+H) + . 

7 8 ] 4- (2-hT U SWSfcAW 



2- (p-WJW kfU^> (17. 2 g) £tK (2 0 0ml) HKL, 
m^>^>m^UC7A (2 1. Og) Sin*., 1 8P$ta*Btffibfc. UflfrU ^ 

mmzhtco frmmzmmb, mmm^^vxmmit^ (7. 0 7 g > &e 

1 H — NMR (DMSO-d 6 ) 5:7. 60 (1H, t, J = 5. 9Hz) , 



8. 08 (2H, d, J = 7. 8Hz) , 8. 17 (2H, m) , 8. 21 (2 

H, d, J = 7. .8Hz) , 8. 78 (1H, d, J = 4. 9Hz) . 
MS (EI) m/z : 1 9 9 (M + ) . 
[##0!I7 9] ^TVP [4, 5-c] tfU^> 



3- (t e.r t-^h^>*;^n;P7^y) -4-^;i/*yht?u^> (w 

M¥4-3 2 1 6 9 1) (9. 2 0 g> *€f» (6 0ml) fci&ffiU 4P$M:ta 
(10 0ml) £X-7^&JQ*.#«L&. h U O&T'iftM 

btc<D%, mm^M&r^Ltco ^^cx-tj^jda, ^mi^s^^m 

U SBft;£* (3. 9 7g) §fcftE#i:bT*fc. 
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'H-NMR (CDC 1 3 ) 6:7. 9 3 (1H, d, J = 5. 4Hz), 8. 
60 (1H, d, J = 5. 4Hz) , 9. 07 (1H, s) , 9. 46 ( 1 H, 
s) . 

[##0118 0] 5-*7)V-4, 5, 6, 7— r h^bFD^/O [4, 5- 
c] tfU> ? > 



#*«4tW«l»:*ttT, ^7Vn [4, 5-c] tf U 5^>fr ^©fb^fe* 

1 H — NMR (CDC 1 3 ) 6:2. 5 2 (3H, s) , 2. 7 7 (2H, t , 
J = 5. 4Hz) , 2. 9 2-3. 0 0 (2H, m) , 3. 69 (2H, t, J 
= 2. 0Hz) , 8. 6 1 (1H, s) . 
MS (FAB) m/z : 1 5 5 (M + H) + . 
[##098 1] 5-^)1-4, 5, 6, 7-fh7kHnf7»/a [4, 5- 
c] tfU> > >-2-^;i/^>m iJfDAl 



##0H5fcK«fc:£i£T, 5-*3Ml/-4, 5, 6, 7-fh7kFn^/ 
a [4, 5-c] .fcy$>>#&M4*fr&*f**fc. 

1 H — NMR (DMSO-d 6 ) 6:2. 38 (3H, s) , 2. 64 (2H, 
br. s), 2. 80 (2H, br. s), 3. 44 (2H, br. s). 
MS (FD) m/z : 199 (M + H) + . 
[##0!J8 2] 6-*?)V-4, 5, 6, 7 -fh7t HDW [2, 3- 
c] KU5» 
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3 - [ (2-7$;) XfiH ] ?t7i> (Arkiv f r 
kemi, 197 1^, 3 2#, 2 1 7H) (4. 5 0 g) fc*»TT3 5 

htKW (6mi) ^jnx> 9 ox:r3mmuummhfz. 

(1 0 0ml) ti?#uu*9>*m%.ftimft*&ZLtz-ol£. W»S*JS*Sii£ 
i?^^>^A«l< »»&«JETS*l/fc©-&» i$^DO/^> 

(2 0 0ml) fcj£#-U 3 5X*Mr;VfkF*»« (2ml) , KM (2 
ml) , hUT-feh^TK^k^m^-hU^A (11. 2 4g) SinA, S£ 

-e i mmthit. KJtm\z 3 h u v&ymm ( 1 0 0 m 1 > * n 

*U mtS*Ml£M'g (0. 3mmHg, 4 5-4 7*0 fcttU Ilft^lJ 
(1. 8 2g) SjfcfifttttttUTftfc. 

J H-NMR (CD C 1 3 ) 6:2. 49 (3H, s) , 2. 70-2. 80 
(4H, m) , 3. 64 (2H, s) , 6. 78 ( 1 H, d, J=4. 9H 

z) , 7. 0 9 (1H, d, J =4. 9Hz) . 

MS (FAB) m/z : 1 54 (M+H) + . 
[###18 3] 6-JWP-4, 5 , 6, 7-5 i h^tHP5 1 xy [2, 3- 



&mn5tmmfcftkT. 6-^^-4, 5, 6, 7-^h^tHa^xy 
[2, 3-c] ¥Vz?>frt>&m<k&Mzm£o 

1 H — NMR (DMSO-d 6 ) 6 : 2. 4 8-2. 7 0 (4H, m) , 3 . 3 
0-3. 5 0 (3H, m) , 3. 6 1 (1H, s) , 7. 0 1 (1H, s) . 
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MS (FD) m/z : 1 9 8 (M + H) + . 
[##008 4] 2-^np-5- (N, N-z?*?-)l7S.;) ~4, 5, 6, 7 
-ff7kHo^; [d] f-T^-JV 



2-^nn-5-t+V-4, 5, 6, 7—rh7kHD^>y [d] 
(Helv. Cim. Acta. , 1 9 9 4^, 7 7t, 1 2 5 61) 
(2. Og) (10 0ml) \zmmU Il7>t-W (8. 2 

g) , #*fc^7/*£*^hU£A (4. Og) *UD^Jn«BB0iEbfc. 2 01 

$£®£U&Jtfi?M#Kl£#fc. COM®:®**? (5 0ml) \ZBM 

u *;kkr;i/xfc (4. 29g) , *#fcs<r a 

(3. 4 9g) *JP^LS«T?1 2^M8^L*fe. »KS«ffiTS*b, ^oo 

* * > ^in^-»»K^^- h u v &mm-?wfr l , in ^^7K«^ 5/ 

-f- (^OD/^>:^^;-;i/=10 : 1) *ttHRU (7 4 0 

mg) fc*JMMftWI&£l/T#fc. 

1 H— NMR (CDC 1 8 ) 6:1. 7 1-1. 78 (1H, m) , 2. 10- 
2. 19 (1H, m) , 2. 35 (6H, s) , 2. 66-2. 94 (5H, 
m) . 

MS (FAB) m/z : 2 1 7 (M + H) + . 
[###iJ8 5] [5- (N, N-Vt^JVr^/) -4, 5, 6, 7-fh7k 

Ka^>y [d] ^7y-;p-2— r;w *;p#>n u^Aift 
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I 



2-^OD-5- (N, N-^*3MKTS/) -4, 5, 6, 7-rh7tF 
U^yV [d] ^7 % /-> (7 5 0mg) £X-x;i/ (1 5ml) ld§j$¥U - 
78TCfc«H»l. 5Mtert-^Jl/'Jm (3. 5ml)£Jn;LS# 
Lfc„ 2 O^^tfX^A^U^U 1 5$mLT^e>A*:/U>^£lI:£K 

£ Itifc. 

! H-NMR (DMSO-d 6 ) <5 : 1 . 75-1. 78 ( 1 H, m) , 1. 9 
8-2. 07 (1H, m) , 2. 50 (6H, s), 2. 64-2. 88 (5 
H, m) . 
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[###]8 6] 



4- (Wt^)y*^)V) T7"J-)V 




IJ&T4-^W7^ (1. 9 8 g) . N-^D ; e^«<i'f5H 
(3. 5 6g) £«fct£a, a' -7^t'X^V7^nr.h>j;i/ (16 4mg) £ 

vsm&& (200ml) \zmmz^ 2mmmmm^vrco KjfomT&> w 
#i£«ScU n, n-^^^;i/^;ua75 h (20ml) %%\\z.T, mm\$m 

5Kjg« ($2 0ml) £©4- C/n*.>WW fT^ON, N 

-5?;WP*;VA75l*»tt GftlOml) Kl i E;V*U> (87U1) , HJ 
X^75> (2. 7 9ml) , N, N-^^^;WWA75 F (10ml) £ 

;-jV:^nn^^>=l : 19) TlMftU (7 0 0mg) £H 

X H-NMR (CDC 1 8 ) 5:2. 45-2. 60 (4H, br), 3. 65 
-3. 90 (6H, br), 7. 21 (1H, s), 8. 79 (1H, s). 
MS (ESI) m/z : 185 (M+H) + . 
[##098 7] 5- [ (N, N-V*^)17$;) *3\>W ?7V~-)V 
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###J8 6 tmU(Djj&X\ 5-^)V^7^-)V (5. OOg) , N-^D 
t^}i<i^5F (8. 9 7g) &&Z$a, a' -7>/tf;W V^D" hVJV 

(4 14mg) £fflV>T> 5- C/Dt;WlO ^jV-frQN, N-vpWI/ 
*M7$ F»»l, ^JVtf'JV (2. 2 0ml) &&Xth UX3MV7^ 
> (7. 0 2ml) t^tT> ^H<t;£$l (1. 76g) ^StfttttlSt i 

1 H — NMR (CDClj) 6:2. 27 ( 6 H, s) , 3. 68 (2H, 
s) , 7. 7 0 (1H, s) , 8. 7 5 (1H, s) . 
MS (ES I) m/z : 1 4 3 (M + H) + . 
[###18 8] 4- (^JHU/^^W 5P7//-;V-2-#Jl^>m U^tf 

,S^C00Li 



7;i^>#h^t> 4- (^tfu/^ww rrv-jv (640mg) 

X^X-x^ (5ml) IC*J5?U -7 8*C-en-y^;i/U^^A (1. 5 4 

as^+u->»». 2. 5 0mo &»Tbfc. z.<DEo&m**.ifri : i oftmm 

#Ilfc.'™§iffiTiiU ffi«0«llfc£4& (8 7 3rag) 

1 H — NMR (DMSO-d 6 ) 6 : 2. 4 0 (4H, br. s) , 3. 50- 
3. 7 0 (6H, m) , 7. 3 4 ( 1 H, s) . 

[###18 9] 5- [ (N, N-^^75/) ;WW ^77-^-2-* 
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N 




COOLi 



##W5tW«©jSfSsT, 5- [ (N, N-v?^^;l/T^/) *?)V\ 5P77 
(1. 8 1g) HUfc^tJ (2. 34g) &*fi*fr*£l,T#fc. 

1 H — NMR (DMSO-d 6 ) 5:2. 14 (6H, br. s) , 3. 56 
(2H, br. s) , 7. 51 (1H, s) . 
[##W9 0] 2-757-5-ter 
h'n-5H-Hnn [3, 4-d] f-TV—fr 



1 - t e r t - 7 h^^/l/fc/U- 3 - en U H > ( 1 . 5 8 g) P 

(10ml) KiSffiU p- h;i/x>x;i/#>BfcizRfn« (8. 12 

mg) , KPU5» (6 0 7mg) SiPA, f^->X^-^©«iDW 

(5ml) «^b«l»* (2 7 4mg) £jjP;L, *ft~Fl 5#M«fc 
Whtco K«iIi/7>75 F (3 7 7mg) CD^^/-;V« (2m l) 

77 4- S-)V : V9UU*#>=1 : 3 9) TfltfiU 
(2 4 8mg) §ffiiWItUT#fe. 

1 H — NMR (CDClj) 61. 50 (9H, s) , 4. 3 4-4. 3 7 (1 
H, m) , 4. 4 0-4. 4 5 (1H, m) , 4. 4 9 -4. 5 5 (2H, 
m) , 4 . 9 9 ( 2 H, m) . 
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[###19 1] 2 -^Pt- 5 - t e r t h+^Jl/»- 4, 6-yh 
h*P-5H-lfPP [3, 4-d] ?7"J-)V 




mtW>~M (4 4 5mg) £N, N-y^WA7$ FlCliU Mffim. 

t e r t-^)V (2 5 6mg) ^^T^TbfCo MTT 2 -75 7 - 5 
- (t e r t-7b3rz/%)l#-)U) -4, 6 -5>fc Kp- 5H-tf PP [3, 
4-d] ^7 % /-;i/ (4 0 0mg) ©N, N-^^fWA75 Hit (1 
ml) £}JD;Lfc(D^ 6 0 CT 1 . 5 BtfcWi^fco Kfomzz/3L^)V 

1j->=1 : 4) mm<k&® (1 7 4mg) £^Mr*£UT# 

fc. 

'H-NMR (CDC 1 3 ) <5:1. 51 (9H, s) , 4. 52-4. 55 
(1H, m) , 4. 5 7-4. 6 7 (3H, m) . 
MS (FAB) m/z : 3 0 5 (M + H) + . 

[##0iJ9 2] 5- (1>V>Z)Vft=-)l) -4, FP-5H-HPP 
[3, 4-d] 9-7V-JI 




1) £i&T?4, 5-y/fJl/f7!/-^ (5. OOg) , N-^U^atKM-l 
(15. 7g) ^tfa, a' -71/tf;^ V^P-HJJl' (3 6 2 

mg) §^nni^> (5 o om i ). izmMz^ immmmm^iyrc a mm 
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= 1:4) -OfitSU 4, 5-tfX (7n*:*?M ?7V~)l (5. 2 4g) 

a HNMR (CDC 1 8 ) 5:4. 64 (2H, s), 4. 74 (2H, s), 
8. 7 5 (1H, s) . 

2) »T, ^>-tf>XM073i H (6 3 8mg) ££1*4, (7a 
?7V-)V (1. 10g) fc^^WVATSF (10ml) fc» 
#U 6 0 h U # A (3 5 7mg) S-gfcinfcTaHre 3 

>:«X^;i/=9 : 1) TUIWU SH^«I (137mg) «*HM»*tL/ 

'H-NMR (CDC 1 3 ) a : 4. 6 0-4. 6 3 (2H, m) , 4. 7 0- 
4. 73 (2H, m) , 7. 5 2-7. 6 4 (3H, m) , 7. 88-7. 92 

(2H, m) , 8. 7 1 (1H, s) . 
MS (FAB) m/z : 2 6 7 (M + H) + . 

[##0!J93] 4, 6->>kFP-5H-tfPP [3, 4-d] ^7"/~)V * 



5- (^>if>X;i/^^;P) -4, 6-S?bHP-5H-tfan [3, 4- 
d] ^7 % 7-;i/ (8 0 Omg) , 7x/-JP (8 0 0^1) *3«fctf4 7 fcJWtak 

$m (5. oomi) om&to&2mbtotmm\src. mfo&nftmisit®^ 

^;V£ijn*TffiffiLfcfc^*&31*U HgHb^fJ (5 2 1mg) 
X H — NMR (DMSO-d 6 ) 6:4. 42 (2H, br. s) , 4. 56 
(2H, b r. s) , 9. 14 (1H, s) . 
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MS (FAB) m/z : 127 (M + H) + . 
[###194] 5-*9-)\s-4, 6-ykHo-5H-t'DD [3, 4-d]^ 



#tfJ12«©^T*, 4, 6-S?fch*D-5H-t!OD [3, 4-d] 

9-7*/— )v M&>frmm&&&xt'fr)V'? u >a> e>gjnb£&£#fc. 

X H — NMR (CDC 1 3 ) 5:2. 67 (3H, s ) , 3. 95-3. 99 
(2H, m) , 4. 01-4. 0 5 (2H, m) , 8. 69 ( 1 H, s) . 

MS (ES I) m/z : 141 (M + H) + . 
[###19 5] 5-*?)V-4, 6 -S?kHD-5H-HPD [3, 4-d] 9 



T;l/rf>#ffl^T, 5-^^-4, 6-vhHD-5H-k°Pa [3, 4- 
d] 97"J-)l (7 7 lmg) ^T-h^k Ha77> (10ml) 
7 8tSWtfc. HCDEjSifcfc t e r t -^V'Jf^A (1. 5 4 

3. 93mi) mru KftiTimmmwL, mxf-7 
mrnvmrnomm^m u. os g ) ux^fc. 

1 H — NMR (DMSO-d 6 ) 6:2. 52 (3H, s) , 3. 73 (2H, 
t, J = 3. 2Hz), 3. 87 (2H, t, J = 3. 2Hz). 
[##099 6] 2-^0^-5-^7^0^-4, 5, 6, 7-jh7kFD 
?7»/n [5, 4-c] E'Jy> 
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2 -7X2*- 4, 5, 6, 7-fh7kFn^/n [5, 4-c] HU>>> 

hU7;^a|ffiWft (5. 0 0g) s^nn^> (2Q0mi) 1:11 
L> MJx3\>Kr$> (4. 16ml) £in^«f::&S£T^TM#Lfc„ 
EJffiMgmt (2. 55ml) , 7i?h> (17ml) &Jn*£ii'T?2$Mft#L 
fc 0 K^CbUT-feh^r^^hi^^hUC'A (19. lg) &2ra*., & 
i&T?5l$iafl&#b&. a^fc3ftJ6**^bU^A*}»» (2 0 0ml) £ 

>: **/-;i/=10 0 : 1) fc«fcO*«U M^^K (3. 4 5 g) 

J H-NMR (CDC 1 8 ) 6:1. 13 (6H, d, J = 6. 6 Hz) , 2. 
86 (4H, s), 2. 92-3. 01 (1H, m) , 3. 70 (2H, s) . 
MS (FAB) m/z : 2 6 1 (M + ) . 

[###J9 7] 5 — f yzfn tfJV- 4, 5, 6, 7-fb7kHaf77D 
[5, 4-c] tfUv>-2-7j;i/#>m 'JWAS 




COOLi 



-Th7tFD?7yo [5, 4-c] £y$^)fe&a»fc£to*#fc. 

1 H — NMR (DMSO-d 6 ) 5 : 0. 9 0- 1. 2 0 (6H, m) , 2 . 6 
0-3. 03 (5H, m), 3. 58-4. 00 (2H, m) . 
[###19 8] 5-ter t-7*Ky*M^-4, 5, 6, 7-fh7k 
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1 3 <h|WUi<Z)^£T, 2 -yo^E- 5-tert -^h^ri/ftM-fr 
~4, 5, 6, 7-fh7tFo^;o [5, 4-c] EUS^&fcBftte 

J H — NMR (DMSO-d 6 ) 6:1. 42 (9H, s) , 2. 69-2. 7 
7 (2H, m) , 3. 6 0-3. 6 8 (2H, m) , 4. 51-4. 58 (2 
H, m) . 

MS (FAB) m/z : 2 8 5 (M+H) + . 



ffiTO tert-»(15. 5g) ©7-feh-hU;l/ (5 0 0ml) ^ 
ttfc,.*#"r\ *fb&-« (2 6. 8g) S-flEfcUn^Lfc. £tf>£)«fc:, 2- 

|&> 1 9 6 6^, 8 6#, 3 0 01) (2 3. 0 g) (D7t h- h U ;H*« 
(5 0 0ml) &45«iTU Wriftfl, ^MT3 O^IBHWt 

*^7A^D-7h^77^- (mm^)V:^D->=l : 4) DMSg 

U mmfcttto (2 5. 9 g) Sj|fiH#tLT#fc. 

l H — NMR (CDC 1 3 ) 6:3. 73 (3H, s), 3. 87 (3H, 
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s) , 4. 2 1 (2H, s) . 

[##$110 0] 4- (2-kHa^>ifJV) - 5 - 1 HP^v^^^TV 



tK^T, 7K*<fcU^A7;p$n^A (9. 0 3g) Of h7th'n75> 
(5 0 0ml) HiC2-^P ; E-5-^h^;i/»-4-f7y-JI' 
fl^WUxXf^ (2 3. 4g) Ofh7hKn77> (5 0 0ml) mm* 
1 Wm*>ttT«TLfc. $e.t34c?&Tt?lNfKa^bfc©-6, zK (9ml) , 
3 5 Xjjqftfltf- h U V&JkffiR (9ml) , 7jc (27ml) &mfcto%X%m.'V 

i?#UU*?>=7 : 9 3) Wm&Qi (8. 64g) $ 

1 H — NMR (CDC 1 3 ) 6:3. 0 1 (2H, t, J = 5. 5Hz), 3. 
30 (1H, br. s), 3. 57 (1H, br. s) , 3. 90 (2H, b 
r. s) , 4. 75 (2H, br. s) , 8. 66 (1H, s) . 
MS (ESI) m/z : 1 6 0 (M+H) + . 
[###110 1] 4- (2-*&>X)V&~)l'**z/X. : ?)V) -5- 



4- -5 - (hFn^y^fJV) ?7V-)V 

(8. 64g) fccktf HJX^;P75> (45. 4ml) S^DO^> 
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(5 0 0ml) IzmffiVfcfemz, -78ra^>^-^D7<H 
(12. 6ml) ©^DD^>H^2 OftfflfrtfTffiTVfco -7 8CT 
ism O'CTl^m^bfc©^, 7K^n^> WI$S£7>il§U &7jq»7- 

bvy&mmvrc. mmmsr^v, umomm^m (13. 4 g ) & 

1 H — NMR (CDC 1 a ) 5:2. 93 (3H, s) , 3. 03 (3H, 
s) , 3. 28 (2H, t, J = 6. 3Hz) , 4. 61 (2H, t, J = 6. 
3 Hz) , 5. 44 (2H, s) , 8. 84 (1H, s) . 
[##0910 2] 5- (l-^^v^nyoif;!/) -4, 5, 6, 7-rh7 
hh'D^/D [5, 4-c] tf'J> ? > 



4- (2-^^>^M-M+yifJW -5- (^^>x;i/fc;i/^v 
(4. 4 6g) *^tfi?^PO^^> (2 0ml) $m 
T, 1 -^^;i/->^D^Dtf;i/75 > MI (J. Org. Chem. , 
1.9 8 932, 5 4t, 18 151) (1. 8 9 g) £ira&T&ft*T?8*S!#b 

fe 0 £e>fc, i-^^;^>^D7°Ptf;i/7a> m a. 8 9g) Sriiinb 

T> »T?2<miHJ, $6K:iD«HB»EbT5I^M^Lfc. MC^^DO^ 

>=i : 49) rmuL, wmvc&m (9 4 4mg) ^n^m^tLxn 
ft. 

'H-NMR (CDC1 3 ) 6:0. 40-0. 50 (2H, m) . 0. 68- 
0. 73 (2H, m), 1. 16 (3H, s) , 2. 88-2. 94 (2H, 
m) , 3. 03 (2H, t, J = 5. 7Hz) , 3. 89 (2H, br. s) , 




S 



139 



WO 01/74774 



PCT/JP01/02945 



8. 6 0 (1H, s) . 
MS (ES I) m/z : 1 9 5 (M + H) + . 
[##0910 3] 5- {\-^)Viy^7U^U\i)V) -4, 5, 6, 7-fb7 
fcFnWVn [5, 4-c] trus»-2-;&;w?>» U^A* 



#%^5<h|p|#©^T, 5- -4, 5, 6, 

KP^TVP [5, 4-c] lfUS>>;ft5*IBte£'Kf&#&. 
l H-NMR (DMSO-d 6 ) 5:0. 39 (2H, br. s) , 0. 56 

(2H, br. s) , 1. 10 (3H, br. s) , 2. 66 (2H, br. 
s) , 2. 89 (2H, br. s) , 3. 75 (2H, br. s) . 

[##0910 4] 5- (tert-7fJW -4, 5, 6, 7-fh7kHuf 
7>/D [5, 4-c] k°Uv> 



##091 0 2 tra«©*Stte«fcD, 4- (2-^^>XM-M^vlf 

)V) -5- (**>*;wci;i/:t*^^) 5^77-;^ J: rXt e rt-^ 

*H — NMR (CDC 1 a ) <5 : 1 . 2 0 ( 9 H, s), 2. 87-2. 96 
(4H, m) , 3. 87 (2H, s) , 8. 59 (1H, s) . 

MS (ES I) m/z : 1 9 7 (M + H) + . 
[##09 1 0 5 ] 5- (ter t-^JW -4, 5, 6, 7-xh?tKn3 1 

7^/0 [5, 4-c] KU5?>-2-*;^>» U^Att 
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COOLi 



0%m5tmm<DJjfeT\ 5- (tert-^;W -4, 5, 6, 
vtVurrVn [5, 4-c] HUv>^£k 

X H — NMR (DMSO-d 6 ) d:l. 09 (9H, br. s) , 2. 65 
(2H, br. s), 2. 75-2. 85 (2H, m) , 3. 7 1 (2H, b 
r. s) . 

[##0910 6] 5- (1, l-WJlz-a-bHo^X^W -4, 5, 
6, 7-fh7t KD^r/D [5, 4-c] tfUi^> 



##Ml 0 2 tmm<DJjmz&Q . 4- (2-^>X;l/*XjI/;f^>X^ 

1 H — NMR (CDC I 3 ) <5:1. 15 (6H, s) , 2. 91 (4H, 
s) , 3. 45 (2H, s) , 3. 87 (2H, s) , 8. 63 (1H, s) . 
[###11 0 7] 5- [2- (t e r t -ttfrV? M*?*s) - 
I, l-iSt^JVJL^M -4, 5, 6, 7-xh7kHD^TV'n [5, 4- 
c] tf U 





5- (1, 1-^^-2-k Fn^>X3MW -4, 5, 6, 7-rh7 
kHn^TVn [5, 4-c] HUv> (1. 2 4g) ON, N-y/fMJP 
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A75F (5ml) mmz, Slgl:tert-yWDOy7x-Jk>7> 
(1. 9 3g) &&W^^J~)V (9 9 4mg) ^m^xm^UW^Tco Kfo 

> :mm^)V=l : 2) TffiKU (2. 4 6 g) 

'H-NMR (CDClj) 6:1. 07 (9H, s), 1. 15 (6H, 
s), 2. 83-2. 90 (2H, m), 2. 93-3. 0 0 (2H, m) , 
3. 63 (2H, s) , 3. 97 (2H, s) , 7. 3 5-7. 4 8 (6H, 
m), 7. 63-7. 70 (4H, m) , 8. 5 8 ( 1 H, s) . 
MS (ES I) m/z : 4 5 1 (M + H) + . 
[##M108] 5- [2- (ter t-^y7i^y'JM+y) - 
1, l-zf^JVX^)]/] -4, 5, 6, 7 — J- h 7 fc, H [5, 4- 

c] fc!US?>-2-;fr;l^>B6 U^Am 



TBDPSO 




5 tnmo^mX\ 5 - [ 2 - (tert -^Jky7xrjl/y'JM 

-l, 1 ->^5P;vx^;i/| -4, 5, 6, 7-xb^fcFn^TVa 

[5, 4-c] ifu^>^e>, rafr&«#rc„ 

1 H — NMR (DMSO-d 6 ) 6:1. 0 1 (9H, s) , 1. 11 (6H, 
s) , 2. 55-2. 65 (2H, m) , 2. 80-2. 90 (2H, m) , 
3. 57 (2H, s) , 3. 80 (2H, br. s) , 7. 40-7. 5 2 (6 
H, m) , 7. 6 0-7. 6 5 (4H, m) . 
[##0U1O9] 4, 5, 6, 7-fh7hFD-5, 6 - h U ^U>^TV 
P [4, 5-d] k°U^> 
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1) £»T4, 5—2?*?n&7V-)\f (5. OOg) , N-^O^dfcKBH 
5h* (15. 7g)&£tfa, a' -7W7.-1 V^fD- HJJW (3 6 2 
mg) £-&tel^> (5 0 0ml) lEMMMtWUfc. £ft 

= 1:4) T?*lt«U 4, C^n^^l/) 77*S-)V (5. 2 4g) 

'HNMR (GDC 1 3 ) 6:4. 6 4 (2H, s) , 4. 7 4 (2H, s) , 
8. 75 (1H, s) . ■ 

2) 7k&T> 4, 5-tfX (^Dt^^W ^T % /-;i/ (1. 3 7g) £<ktf 
1, l/>kF7>?> MS (W09 5 3 2 9 6 5) (7 3 2 
mg) £X^/-;U (1 5ml) £!Si8£i2\ h'JX5 1 J|/75> (2. 8 2 
ml) ^5«ITlfc ^T2TOM#b7c0^, jgiSE£®*U SSfc: 
-^DD^^> (50ml) *S«fc tfffiftlfc&zfc*:*- h U V A*iS«*JlP*.TWtl 

WD7h^77^f- (^^y-Jk^DD>^>=3 : 4 7) 
Mfc£tt (3 5 8mg) §ffi^il/«. 

1 H — NMR (CDC 1 3 ) 6 : 2. 10-2. 25 (2H, m) , 3. 01 
(4H, br. s) , 3. 9 5(2 H, s), 3. 99 (2H, br. s), 

8. 6 4 (1H, s) . 

MS (FAB) m/z : 182 (M+H) + . 
[##$1110] 4, 5, 6, 7-rh7kFn-5, 6 -x h ^^V>J-7 

7p [4, 5-d] tf'jyv> 
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S 



N 



(2. 2 0 g) ^^tfl, 2-rh7^f V>t F7^> lil 
(US5726126) $&ffg|fc£4b&#fc. 

X H — NMR (CDC 1 ,) 6:1. 7 7 (4H, br. s), 2. 20-3. 
50 (4H, br) , 3. 92 (4H, br. s) , 8. 65 (1H, s) . 
MS (FAB) m/z : 1 9 6 (M + H) + . 
[##09111] 4, 5, 6, 7-fh7kHD-5, 6-hU^^l/>^7V 
a [4, 5-d] kfU^>-2-#;M^>m U^tfivML 



#t^5t»^1?, 4, 5, 6, 7-rh7kb*n-5, 
1^>^7V/P [4, 5-d] tf'J^>^e>^b^%^#fec 
: H — NMR (DMSO-d 6 ) 6 : 1. 90-2. 10 (2H, m) , 2. 6 
0-3. 10 (4H, br. s), 3. 65-4. 0 0 (4H, m) . 

[##09112] 4, 5, 6, 7-fh7kFD-5, 6-fb7^^>?7 
VP [4, 5-d] fc!Uy^>-2-*;i/^>m UffAl 



##095 trattO^ifeT?, 4, 5, 6, 7-fb7kFD-5, 6-fh7^ 
^V^TV^D [4, 5-d] lfU^>&&*tJSte£«l£#fc. 
[##09113] 6- (tert-^h^K^JV) -5, 7-^tb'u- 




| />-C00Li 
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Boc-N 




1- (tert-^h^M-;W -3-k°P'JF> (4. 5 7 g) £g 
M.\ZTN, N-^^;M^A7=* W^)V7-t$~)V (3 0ml) £JDA, 

^*v>*toXTftmvrzn&B**?>'&^ nnsx*/-;u uoomi) 

HlH^t, ^^StCT^^WV^^mM^ (9. 2 4g) &J;tJ^ 
HJ^AXt^v'F (4. 5 2g) £j(jn*-, 2 4Pmbni&»Lfc 0 HffcifcfcfiS 
W^7jc*5J:^vX^;i/X-x^^iP^^b, Willi h U ^AT 

-;k^DD^^>=l : 9 9) Tift^U mtt&to (1. 10g) £&Jt 

X H-NMR (CDClj) (5:1. 51 ( 9 H, s) , 2. 5 7 ( 3 H, 
m) , 4. 1 5-4. 4 5 (4H, m) , 8. 3 9 (1/2H, s) , 8. 4 3 

(1/2H, s) . 
MS (FAB) m/z : 2 6 8 (M + H) + . 

[##f!lll4] 6- (tert-7h^»^l/) -5, 
2-^^;i/X;i/*x;i/t!DD [3, 4-d] tf U 5.v>> 



6- (t e r t-7h*5/#;i/#x;i/) -5, 7 -5?k Ho- 2 -jWW 1 * 
If DO [3, 4-d] t!U55» (1. 0 8g) O^DO/^>j§I (2 0 
ml) \z, MTm- £ o Difi£Jft#B& ( 1 • 9 9 g) Itnx 5 R#p B 1lt#bfco 
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a*ffiT»J£*®5£U 8SfcA*tf>§in*.T» #fffll,fct&5fc£3Bt> SW-ffc:^ 
« (1. 0 9g) £te6tfr*£l/T#fc. 

X H — NMR (CDC 1 3 ) 6:1. 53 (9H, s) , 3. 36 (3H, 
m) , 4. 7 7-4. 9 0 (4H, m) , 8. 77 (1/2H, s) , 8. 81 
(1/2H, s) . 

MS (FAB) m/z : 3 0 0 (M+H) + . 

[###1115] 6- (tert-^m*;i/») -2-~>7V-5, 7 
-^tFPtfDP [3, 4-d] t!U5^> 



6- (tert-^h^M-JW -5, 7 -S>fc Hn- 2 
*rjHiDD [3, 4-d] tfU5y> (1. 0 5 g) Cy^DD^> (3 0 
ml) SSHT^yyftT hy^JVy^^^^A (1. 04g) £jJP 

sjut^* (7 7 6mg) *m&n*thxnito 

X H — NMR (CDC1 8 ) 6:1. 52 (9H, s) , 4. 70-4. 85 

(4H, m) , 8. 6 8-8. 7 7 (1H, m) . 
MS (FAB) m/z : 2 4 7 (M + H) + . 

[##0U16] 6- (tert-^h^>M») -5, 7-^kFo- 
2-^b^^;Pfc;HfPP [3, 4-d] KU5S» 
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COOMe 



6- (tert-^h^>M^l/) -2-V77-5, 7-5?tHDbTD 
□ [3, 4-d] tf'J5> ? > (7 7 6mg) ®^^;-JKl Oral) 
S^tT, ftJgil (5ml) Sim*.* 1 0OtrCll*IHHf#bfc. ftfeffc KJS 

ifcfc«]£~F«ttu (lomi) \z®mi>, ii&cth'Jx? 

> ( 2 . 2 0ml) tert -ZfJ-JWX-tfj— h 

(1. 3 7g) £mif£M#L£ 0 «EET*»U ^DD^>*itf« 

*^>=3 : 9 7) T?mmU KjBfc£-tt (3 l 7mg) %m&BMtLT% 

*H — NMR (CDC 1 3 ) <5:1. 5 3 ( 9 H, s) , 4. 0 9 (3H, 
s) , 4. 75-4. 85 (4H, m) , 8. 81 (1/2 H, s), 8. 85 
(1/2H, s) . 
MS (FAB) m/z : 2 8 0 (M + H) + . 

[##05ii7] i — ryyntf;ptf^u^>-4-*;^>^ y^#A£ 



i - >rv^ptr;nf^u> ? >-4-^;i/^>m ifin^f^ 

(Farmaco. , 1 9 9 3^, 48#, 1 43 9H) (3. 43g) i^rh 
7tFn77> (6 0ml) £»fl?U 7j< (1 5ml) 43«fctf#lfefcU^7A 

(4 2 1mg) £MfcTiO*/*WaW*bfc. ^»*«BET««U MBft 
%m (3. 0 5g) £fi£@#<hUT#fc. 
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X H — NMR (CD3OD) 6:1. 05 (6H, d, J = 6. 6Hz) , 1. 
65-1. 78 (2H, m) , 1. 83-1. 94 (2H, m), 2. 07 (1 
H, t t, J = ll. 4, 3. 9Hz) , 2. 20 (2H. d t, 3 = 2. 7, 
11. 6 H z ) , 2. 60-2. 72 ( 1 H, m) , 2. 84-2. 95 (2 
H, m) . 

[###11 1 83 5 -i?nP-f >\*-)V-2-%M>m. p--hU7i"JV 



5 -^nn-r 2 -*;p#>8t (20g) $^nn^^> 

(1 5 0 0ml) C11U N, N-^/f^MTS H (2ml) Sfttftfc 

(1 imi) sgirearFUfc. E^&-i!f^fKBii«i/& 

©"6, iffiTlllfc, i$^nn^> (1 0 0 0ml) K:i«*U hU 
x^;i/75> (8 4. 7ml) %%.lfcTTtaXt£<Dt>> p -n b D7x/-;P 
(14. 2g) £Jn*., liStl^WLfe. HJ«£MiETMU SSfc 

£r)«Ut 0 »JK&«JEETS*UaSift^» (2 9. 9 g) 
T#fco 

1 H — NMR (CD C 1 3 ) <5:7. 35 (1H, dd, J = 9. 0, 1. 7H 
z) , 7. 3 9-7. 4 2 (2H, m) , 7. 45 (2H, dd, J = 7. 3, 
1. 7Hz) , 7. 73 (1H, d, J = l. 0Hz) , 8. 35 (2H, d 
d, 3 = 7. 3, 1. 7Hz) , 9. 09 ( 1 H, br. s) . 
MS (FD) m/z : 3 1 6 (M + ) . 
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[##091 1 9] 6-^on-4-hh'o^yt7^l/>-2-W>i 




6-^DD-4-kFD + ->-2-^ h*S/%)Vtf-)V1-7&l'> (J. 
Chem. Research (S) , 1995^, 638H) (4 7 3mg) £ 
1^7-JKlOml) l»£*«fc^hUl>A*S* (4. 0 

ml) ftjm*., fiflT?2«HWi»Ufc. ^-©^6 O'CTl^l SklC^O'Ce 

U (4 4 2mg) *®M&m&tvTmco 

1 H — NMR (DMSO-d 6 ) 5:7. 43 ( 1 H, d, J = l. 2Hz) , 
7. 58 (1H, dd, J = 8. 8, 2. 2Hz) , 8. 0 7-8. 0 9 (2 

H, m) , 8. 13 (1H, d, 3 = 2. 2Hz) , 10. 69 (1H, s) , 
12.99QH, br.s). 

MS (ESI) m/z :2 2 3 (M+H) + . 
[##05 1 2 0] (±) - trans -N- [ (5-*?)l-4, 5, 6,7 
-f h5k HDf77n [5, 4-c] tf U v f >- 2 — r;w) #;M?-;W .- 

I, 2-^D^>^>^75>©^Stt#©^« 




(+) - t r an s -N- [ (5-^3^-4, 5, 6, 7-jh7th'D 

^77n [5, 4-c] eu5»-2— f;W -i, 2-~>^d^ 
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y$>VT^> (1. 8 3g) §2-7°PAV-;i/ (15ml) izmBL, HP 
LCTtlUfe, *7AtlTCHIRALPAK AD^ffl^, ^+)-> : 2 
-^DAV-;!/ : ^X^;i/75>=7 5 : 2 5 : 0. 5 £}§J&£LTjf!&§6m 1 

(IS, 2S) -#(6 7 5mg) &*U>i?&mVtmtLT, (1R, 2R) 

(6 7 3mg) bT#fc, 
[##M12 1] 1, 2-X7}^>-4-* h^S/*;Pfc;v^D^>^> 



3-->^D^>t->*;^>^ (J. Org. Chem. , 1 9 84^, 4 9 
m, 9 2 8H) (2. 4 2g) (8ml) > 2, 2-^b^^ 

D/1> (32ml) mth^^)V"yyy ( 2 5 3 1 ) &JTFU 

SfflT?6. 5P#r*1iI#bfc 0 M£MffiTM£U ^S^aD^> (5 0 
ml) fcig#U »TTm-^PDii^m#m (7 0%, 4. 9 3 g) fcin*. 

(^H->:ffRx5 1 ;V=2 : 1) TffiSU gJIHfr&<» (1. 5 9 g) 

'H-NMR (CDC 1 3 ) 6:1. 86-1. 92 (2H, m), 2. 3 2- 
2. 38 (2H, m), 2. 61-2. 70 (1H, m) , 3. 53 (2H, 
s) , 3. 68 (3H, s). 

[##$1122] (1R*. 2R*) -1, 2-ykFo^>-4-^h^ 



COOMe 
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COOMe 



HO 




OH 



1, 2-X#*>'-4-* h*i/$)V#~fr$'irU'<>*> (3 7. 7g) £ 
f h7kHD77> (5 0 0ml) &£Z$7k (5 0 0ml) <DM&Bi&fcMffi 
U tKOT, fill (13. 3ml) SiTFU SaiT4«pMaWLfc. 

^MfeSitSbfc©^, 5tt*«JEETWtb, SUBfl^fcl (3 5. 5g) SgfcSt 

'H-NMR (CDClj) 6:1. 8 1-1. 9 3 (2H, m) , 2. 2 0- 
2. 37 (2H, m), 2. 8 4 (1H, br. s), 2, 99-3. 07 (1 
H, m) , 3. 70 (3H, s) , 3. 97-4. 01 (1H, s) , 4. 08 
-4. 12 (1H, m) , 4. 5 6 (1H, br. s) . 
[##0012 3] (1R*. 2R*) -1, 2-\fX >7J|/*-;i/^ 

-» -4-^b^>-^;i/fc;W'>^o^>^> 



^>^> (7 0 0mg) £5^pp**> (10ml) fc**U 

5> (3. 6 3ml) £iJP?L, 7;i/^>gmbfc^ -7 8t:£5$£PU 

#>*)V-fc~)V (1. 01ml) SSTFLfc. OVizg-UL. 2mmmwvrc 
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$77 A- mnxJ-JV : A^>= 1:1) T*tS5U (5 2 1 

mg) zwtn&wmtvxmzo 

*H— NMR (CDC 1 8 ) (5:2. 21-2. 29 (2H, m), 2. 42- 
2. 63 (2H, m) , 3. 02-3. 14 (7H, m) , 3. 72 (3H, 
s ) , 5. 07-4. 11 ( 1 H, m) , 5. 13-5. 17 ( 1 H, m) . 
MS (FAB) m/z : 3 1 7 (M + H) + . 
[###1124] (1R*, 2R*) -1, 2-V7?'\ t -4-* h^Xfrtf 



(1R*. 2R*) -1, 2-tfX (^^>^;i/*n;i/^v') -4-^b^ 
->*M^y^n^>^> (2 7. 3g) £N, N-^WW^F 
(2 0 0ml) izmmVs 7i?iki~hVV& (33. 7 g) 7 5CT 

> : itif;i'=2 : 1) t?**hu (11. 5 3 g) «nt-fi« 

1 H — NMR (CDC 1. 3 ) 5:1. 92-2. 02 (2H, m) , 2. 3 4- 
2. 4 3 (2H, m) , 2. 9 6-3. 0 4 ( 1 H, m) . 3. 7 2 (3H, 
s) , 3. 7 5 -3. 8 0 (1H, m) , 3. 8 5- 3. 9 0 (1H, m) . 
[##0912 5] (1R*. 2R*) -N 1 - [ (5-^OO^r>H-;U-2— i 



COOMe 




N 
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COOMe , CI 



t r an s - 1, 2 -2>7S? H- 4 h^v^kfcjl/:^ D^>^ > 
(10. 6g) Sfh7tHD77> (2 0 0ml) fcfc#U 10%A°5v^ 
Aft* (3g) Sim*., **»B5T» S1T1 3WflW*#Lfc. 
ml) SJPiL, •JkJ'&T* 5-^PP-f>H-;W-2-*U «£Mj£TM*L 
&. SSfcN, N— 5?^^W*;WA75 H (10 0M>t p--hD7i^ 
JVXXriV (13. 6g).©N, N-^WM75F (10 0ml) 

5fUM^7K*^- h U £ A7jc«^iin^, ^Pn^^ >Tjft tH U 111 £»m 

> : **>>-;P=l 9 : 1-9 : 1) "C»«U Wm&to (4. 2 2 g) 

*H— NMR (DMSO-d 6 ) 6:1. 51 — 1. 81 ( 2 H. m) , 2.0 
5-2. 3 4 (2H, m) , 2. 93-3. 0 4 (1H, m) , 3. 15-3. 
22 (1H, m) , 3. 62, 3. 63 (3H, each s) , 3. 87- 
3 . 9 4 ( 1 H, m) , 7 . 15-7. 19 ( 2 H. m) , . 7 . 43 ( 1 H, 
d, J = 8. 8Hz), 7. 70 (1H, d, J = 2. 0Hz) , 8. 37- 
8. 4 2 ( 1 H, m) , 11. 7 4 ( 1 H, br. s). 
MS (FAB) m/z : 3 3 6 (M + H) + . 
[###1126] (1R*. 2R*) -1, 2-ytFP^y-4-/h+y-> 




0 
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OMe 



HO 




OH 



3 — >£n^>x>- 1 -*-)\> (1. 68g) SkTSBVik^^JV 
(1. 2 5ml) Zy-yytYuyyy (20ml) O^Ufc«£6 0%7jc 
fSf-ffrr- h U t7A (8 0 0mg) ^^TT^bT^n^ ^«^«#Lfc 0 

#&n^4-^ h+^>- 1 -^^D^>T>tI^t*8 8 %^ (9 Oml) 

&&tfzQ%mmfc7m (a. i7mi) m^mwmvtt, ms.y 

^77^- (^^;-JV:^QD^^>=l : 19) tilt> HHft£$J 
(1. 2 1g) ^i«llStbT#fc. 

1 H — NMR (CDC 1 8 ) 6:1. 65-1. 85 (2H, m) , 2. 15- 
2. 30 (2H, m) , 3. 28 (3H, s) , 3. 9 0-4. 0 0 (2H, 
m), 4. 26 (1H, br. s). 
[WI12 7] (1R*, 2R*) -1, 2 -v>7^t<- 4 
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(1R*. 2R*) -1, 2 r 5?kHD*'>-4-^h*'»i/DW> 
(1. 2 1g) ^h'JlWSV (7. 6 6ml) S^DD^> 
(2 0ml) Ki&flPU - 7 8TO^>XMnj^0 7^f H (2. 13 
ml) £2 0#W)Wt*arFL&. WTfcTSt 0ttT?#SLT8 0^FW 

ill® (1R*. 2R*) -l, 2 -Ex (** >x;i/*x;i,:*^>) -4- 

^h^>^n^>^>^#fc. £ft£N, N-^^?MM75 F (2 0 
ml) \ZMBV, 7z?itj-hVV& (3. 5 7g) ^iP^.T 6 5CT 2 2 ftDQftl 
£Sfc75?flrf-KU£2» (3. 5 7g) fcftl*.T7 0CT2 Bfclit 

*?h#77J- (A^t>:Silf;V=2 : 1) T?»«U Mfc'&tt 
(5 8 4mg) £&£»£LTf#fc. 

X H — NMR (CDC 1 3 ) 6:1. 65-1. 80 (2H, m) , 2. 05- 
2. 18 (1H, m) , 2. 2 5-2. 4 0 (1H, m) , 3. 2 1 (3H, 
s) , 3. 55-3. 65 (1H, m) , 3. 75-3. 90 (2H, m) . 
[##112 8] (1R\ 2R*) -4-* h*?5/5/i?U*>#>- 1, 2- 

v7s> sms 



NH 2 

(1R*, 2R*) -1, 2-^7^H-4-^ h + yy^D^>^> 
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(5 8 4mg) &X#;-MzmmV, I QXKyW 1±&M (3 2 1mg) £ 

^^^X^y-^^^^W^X^P^iP^TlilSbT^b^ (4 8 8 
mg) 

X H — NMR (CDC 1 3 ) 5:1. 72-1. 83 ( 1 H, m) , 1. 9 1- 

2. 03 ( 1 H, m) , 2. 07-2. 18 ( 1 H, m) , 2. 37-2. 50 
(1H, m), 3. 19 (3H, s), 3. 55-3. 75 (2H, b r) , 

3. 85-3. 95 (1H, m) , 8. 60-8. 90 (6H, br). 
MS (ES I) m/z : 2 6 1 (2M + H) + . 

[##0912 9] trans-4-^l/t^-l, 



##09 1 2 6tra«o^ttK:«fct), 3-v^n^>x>- 1 -t-J^^>y 

1 H— NMR (CDC 1 3 ) (5:1. 6 2 (1H, br. s), 1. 75-1. 
95 (2H, m) , 2. 21 (1H, d. t, J = 14. 2 a n d 5 . 9H 
z) , 2. 33 (1H, d. d, J = 1 4 . 7and6. 9Hz) , 2. 57 
(1H, br. s) , 3. 96 (1H, s) , 4. 1 5 (1H, s) , 4. 30 
(1H, s) , 4. 48 (2H, s) , 7. 2 0-7. 4 0 (5H, m) . 
[###113 0] trans-4-WM^-l, 2-^T^F^D^ 




OCH 2 Ph 
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#.##11 2 7 tmU<D-%fe~e, 2-i? 

1 H — NMR (CDClg) 6:1. 7 5-1. 90 (2H, m) , 2. 15- 
2. 3 0 (1H, m) , 2. 3 5-2. 5 0 (1H, m) , 3. 6 7 ( 1 H, 
d. d, J = 14. 9and6. 8Hz) , 3. 96 (1H, d. d, J = l 
5. 2and6. 8Hz), 4. 00-4. 10 (1H, m) , 4. 44 (1 
H, d. d, J = ll. 8Hz) , 4. 48 (1H, d. d, J = ll. 8H 
z) , 7. 20-7. 40 (5H, m) . 

[#*0U 3 1] t r .2- 9 s9U*>9>*> 
7$> 




NH 2 



zk3jtfc7Jl^n£AU3^£ (2. Og) Srh7kHD77> (5 0ml) 
T)V3>ti7>m»rFK. trans-1, 2 -5?75?F-4-"*>SW 
ttzsis#U^>?> (6. 7 4g) 0fh7bFD77>^ (3 0ml) £ 
7 0#T»Tbfc. lftMSt HJ«£ft&U 7X (2ml) , 1 5*#HMfctf- 
h'J»7A7K« (2ml) , tK (3ml) *8>o< DflTFUfc. 2ftN£ir?ft 
Jfbm 3R#fc£3£U 5tt«mi/TfittCDM^^« (5. 3 7g) & 

1 H — NMR (CDC 1 3 ) 6:1 2 0- 1. 8 0 (6H, m) , 2.18 (1 
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H, d. d, J = 13. 9and7. 1Hz) , 2. 41 (1H, d. t, J = 
13. 5and7. 1Hz) , 2. 71 (1H, q, 1 = 7. 6Hz) , 3. 0 
4 (1H, q, 1 = 7. 6Hz) , 3. 9 5-4. 0 5 (1H, m) , 4. 45 

(2H, s) , 7. 20-7. 40 (5H, m) . 
MS (ESI) m/z : 2 0 7 (M+H) + . 

[##0U3 2] (1R*, 2R\ 4R*) - 4 -^OVA^zz-N 1 - 

[ (5-#dck >H-;i/-2— r;W ] -1, 2-i/?u^>? 

>i?7^>t (1R*. 2R*, 4S*) -4-^>^;i/^->- N 1 - [ (5- 

#nn-r>F-;v-2 — DV) ] -l, 2 -~>#n^>^>>>75 



3 0 t HfilO^T?, (±) - t r a n s - 4 -^OvWtf^S'- 

i , 2 d^>^>>?7$ >*5«ktf 5 -^an^> F-;i/- 2 -%)V-$>m 

1 H — NMR (CDC 1 3 ) 6 : 1. 6 0- 2. 2 0 (4H, m) , 3. 30- 
3. 60 (3H, m) , 3. 9 5-4. 4 5 (2H, m) , 4. 43, 4. 45 

(total 2H, each s) , 7.10-7. 5 0 (8H, m) , 7. 
68, 7. 70 (total 1H, each s), 8. 67, 8. 69 (to 
tal 1H, d, J = 8. 3Hz) , 11. 87 (1H, br. s) . 
MS (ES I) m/z : 3 8 4 (M+H) + . 

[###J133] (1R*. 2R*) -4-^>m^?;V-l, 2-z/ 




0CH,Ph 
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0CH 2 Ph 



##0U 2 6tmm<D^mz^y), (1R*. 2R*) -4-tf?D*^? 



2 6#, 4 5 iK) l^v^yn^ K£EVvt^>SWtUfc©5, € 

1 H — NMR (CDC 1 3 ) 6 : 1. 44-1. 52 < 1 H, m) , 1. 7 7- 
1. 85 (1H, m) , 1. 8 9- 1. 9 7 ( 1 H, m) , 2. 25-2. 35 

(1H, m) , 2. 46-2. 58 (1H, m) , 3. 40-3. 50 (2H, 
m) , 3. 89 (1H, br. s) , 4. 08 (1H, br. s) , 4. 54 

(2H, s) , 7. 2 7 -7. 3 9 (5H, m) . 
MS (FAB) m/z : 2 2 3 (M + H) + . 

[###913 4] (1R*. 2R*) -4-^>yM+y/f;i/-l, 2-v 



#%0U 2 7 fcW«|flW6rjSfelCJ:D, (1R*. 2R*) -4-^>yM+y 

*3Mi/-i, 2-=y^u^y^y-j^-m^ (ir*, 2r*) -4-^>>* 

JM-^ioWlz-l, 2 - y 7 ^ H v ^ D ^ >^ > ^f#fc 0 
[###113 5] (1R*, 2R*) -4-^>>?;^^'>^5 L ;i/-N 1 - [ (5 



;i/-i-> 



(J. Heterocycl. Chem. , 1989 




NH 2 
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PhCH 2 0 




##M 1 2 5 tmU<Djjm~H, (1R*. 2R*) -4-^>^W^? 

X H — NMR (DMSO-d 6 ) 5 : 1. 07-1. 15 (0. 5 H, m) , 
1. 2 6- 1. 3 5 (0. 5H, m) , 1. 4 7- 1. 5 5 (0. 5H, m) , 
1. 61-1. 79 (1H, m) , 1. 83-1. 92 (0. 5H, m) , 1. 
99-2. 10 (0. 5 H, m) , 2. 12-2. 20 (0. 5 H, m) , 2. 
27-2. 40 (1H, m) , 3. 10-3. 20 (1H, m) , 3. 33- 
3. 39 (2H, m) , 3. 81-3. 92 (1H, m) , 4. 48 (2H, 
s), 7. 13-7. 2 0 (2H, m) , 7. 22-7. 39 ( 5 H, m) , 
7. 43 (1H, d, J = 8. 5Hz) , 7. 69 (1H, d, 3 = 2. 2H 
z) , 8. 3 4 (1H, t, J = 7. 1Hz). 
MS (FAB) m/z : 3 9 8 (M + H) + . 

3 6] (±) - trans-4, 4-tfX - 

1, 2-; 



OMe 




###li 2 6tra»©^i*fc«kD, 1, 1-fcfX (kHn^^W -3- 
(J. Med. Ch em. , 19 9 3 4#, 3 3 1 6H) 
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'H-NMR (CDC 1 3 ) 6:1. 57 (2H, d, J = 14. 7Hz) , 

2. 16 (2H, dd, J = 14. 7, 4. 9Hz) , 3. 23 (4H, s) , 

3. 40 (6H, s) , 3. 90-3. 98 ( 1 H, m) . 
MS (FAB) m/z : 19 1 (M+H) + . 

[##0313 7] (±) -trans -4, 4 - tfX <;* 9 s - 
OMe 

OMe 

NH 2 

##^J1 2 7i|Wl#©^T\ (±) - trans -4, 4-tfX (^ h^F 
S'pWW -1, 2-j?kh'P^n^>^>^e> (±) -trans- 

4. 4-HX Uh^^^W -1, 2-v7i?FS^n^>^>£#fc 0 » 

«-r § c t & < ; i28t ra#s©#$ac 

1 H-NMR(CDC1 3 ) 5:1. 19-1. 2 5. (2H, m) , 1. 89 
(2H, dd, J = 13. 2, 6. 6Hz) , 2. 7 0 - 2. 7 7 (2H, 

m) , 3. 20 (4H, s) , 3. 33 (6H, s) . 

MS (FAB) m/z : 189 (M+.H) + . 
[##0U3 8] (±) - trans -4, 4 -If 7. Uh^y^fJW — N 1 

- [ (5-^PD-f>F-;i/-2-^) -1, 2-^D^>^ 
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OMe 




#%0O1 2 5 tmMVJifer, (±) -trans -4, 4-tfX(^h* 

1 H — NMR (CDC 1 3 ) 5:1. 42 (1H, dd, J = 14. 0, 3. 5 
Hz) , 1. 58 (1H, dd, J = 14. 0, 3. 5Hz) , 2. 05 (1 

H, dd, J=14. 0, 6. 9Hz) , 3. 31 (1H, dd, J = 14. 
0, 6. 9Hz), 3. 25-3. 55 (11 H, m), 4. 16-4. 23 

(1H, m) , 6. 69 (1H, s) , 7. 19 (1H, dd, J = 8. 8, 

I. 7Hz) , 7. 36 (1H, d, J = 8. 8 Hz), 7. 58 (1H, 
s) , 7. 6 5 (1H, d, J =7. 6Hz) . 

MS (FAB) m/z : 3 6 6 (M + H) + . 

[###113 9] (±) - trans -4, 4-tfX (^>V)V^^^^ 
)V) -1, 2-->^7P^>^>^-;V 



0CH 2 Ph 




,0CH 2 Ph 



OH 



##$11 2 6tmm<D%mz£r), 1, i-tf* (kno^^ww -3- 

i/^p^>T-> (J. Med. Chem. , 199 1^, 3 4t, 3 3 1 6H) 
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1 H — NMR (CDC 1 3 ) 6:1. 58-1. 65 (2H, m) , 2. 21 
(2H, dd, J = 14. 5, 4. 9Hz) , 3. 2 7- 3. 3 4 (4H, 

m) , 3. 93 (2H, dd, J = 7. 5, 4. 9Hz) , 4. 55 (4H, 

s ) , 7 . 27-7. 3 9 ( 1 0 H, m) . 

MS (FAB) m/z : 3 4 3 (M+H) + . 
[###114 0] (±) - trans -4, 4-tfX (^y-Jfrt^y ^ 



0CH 2 Ph 




Ph 
OCf-LPh 



H 2 N 



2 7 <hl^#O^T, (i) - trans-4, 4-tfXK>> ? 
^jT+S'jWW -1, 2-^^n^>>>^^-;i/^.e> (±) -trans 

-4, 4-tfx (^>5?;v*+^^^;W -1, 2-i>?VY=yZu^y$y*. 

1 H — NMR (CD CI 3 ) 6:1. 20-1. 2 8 (2 H, m) , 1. 96 
(2H, dd, J = 13. 2, 6. 6Hz), 2. 6 9 - 2. 7 8 (2H, 
m) , 3. 32 (4H, s) , 4. 50 (4H, s) , 7, 2 7-7. 3 8 (1 
OH, m) . 

MS (FAB) m/z : 34 1 (M+H) + . 
[##0914 1] (±) -trans-4, 4-tfX {^y^M^y^ 

)V) -N 1 - [ (5-^DD<>Hh2- f;w -1, 2-5/ 
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0CH 2 Ph 
0CH,Ph 



CI 



##0J3 0t[^IOMT> (±) - trans -4, 4-fcfX 

1 H — NMR (DMSO-d 6 ) 6 : 1. 33-1. 41 ( 1 H, m) , 1 . 4 
5-1. 5 4 ( 1 H, m) , 1. 86-2. 0 0 (2H, m) , 3. 15-3. 
23 (1H, m) , 3. 26-3. 38 (4H, m) , 3. 98-4. 07 (1 
H, m) , 4. 5 1 (2H, d, J = 4. 2Hz), 7. 14 (1H, s) , 
7. 17 (1H, dd. J = 8. 8, 2. 0Hz) , 7. 2 5-7. 3 9 (1 1 
H, m) , 7. 43 (1H, d, J = 8. 5Hz) , 7. 70 (1H, d, J = 
2. 0Hz) , 8. 41 (1H, d, J = 7. 5Hz) . 
MS (FAB) m/z : 5 18 (M + H) + . 

[##1114 2] 5, &-P*^)\>-4, 5, 6, 7-fh7t Hnf7!/D 

[4, 5-d] tf'J^> ? >-2-^;l/^>M U^Affi 



1) ##^10901) T&j£L&4, 5 — tfX (^D^E^^W f-TV-Jl' 
(6 0 0mg) £x^/-)V (2 0ml) fc»#U ftftTfcl, 2-^^U 
hF55» MI(2 9 4mg) &Jn*.fc^ hUX^T5>(l. 23 
ml) $-ICMTifiT30m 5 OCT 3 O^FWtfc. M£^£ 




^— COOLi 
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19) 5, 6-^*3^-4, 5, 6, 7-fh7t HDf7^U 

[4, 5-d] tr«J^> ? > (9 0mg) SIMItbWc. 
'HNMR (CDC 1 3 ) 6:2. 4 3 (3H, s) , 2. 5 6 (3H, s) , 
3. 92 (2H, s) , 4. 06 (2H, b r . s), 8. 68 (1H, 
s) . ] 

MS (FAB) m/z 17 0 (M + H) + . 

2) mmiBtmU(D^mr\ 5, 6-^5^-4, 5, 6, 7-xh^fcF 

DfjyD [4, 5-d] kru^>^e>> mmfc&mzntco 

X HNMR (DMSO-d 6 ) 6:2. 28 (3H, s) , 2. 39 ( 3 H, 
s) , 3. 6 6 (2.H, br. s), 3. 88 (2H, br. s) . 

[##0114 3] 5 - t e r t -7^)1-4, 6-^hHD-5H-tfDD 

[3, 4-d] 5F7^/-;U-2-#;M?>@g U5P^ivl 



1) ##^1 0 901) T^bfc4, 5 -EX C/D^*^) ?7V—)V 
(1. 5 0 g) (3 0ml) fc^I^fcMK:, gfitt ert- 

^;l/7 5 > ( 2 . 03ml) CD5***lJ->*Si (10ml) § 1 P#» ttTS* 

^□D^>=1:19) Till, 5-tert-W-4, 6-yhHD 
-5H-tfDD [3, 4-d] ?7V-)V (4 0 7mg) fctKHfiilM**® £ I, 

X HNMR (CDC 1 8 ) 6:1. 19 (9H, s), 4. 05-4. . 07 
(2H, m) , 4. 10-4. 14 (2H, br. s) , 8. 68 (1H, 
s) . 




N \{ ^COOLi 
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MS (ESI) m/z : 1 8 3 (M+H) + . 

2) ±B®£J&W (4 0 7mg) &Vx9-)VX-rJV (3ml) fci&BU 7)V 
3>%m%y\Z-7 8VVn-7?>)W s ?V£> (1. 5 3&£A*1J->»jfc 
1. 6 0ml) *»TU *fcT3 0#ra&#L&. Stf- 7 8rrtfWaJl/r 
Uttt^fX*2 0^m?)C*a^««, E^*«BTRftttU 

sjnoaiiift;^ (5 8 0mg) ^m^tvxmco 



m%Ml 4 4] 1- (tert-^b+yM») -4- (;* h^v#;l/ 



1- (ter t-^h^JtoV) -4- (2, 2-V7utt~)V) tf 
^'Jy> (WO9 8/0 6 7 2 0) (9 0 Omg) §fh7kh'.D77> (16 
ml) K:J&#L£JgScK:. -7 8*0^X11 -^iJfW (1. 5 7j|]|A^ 

v>mm, 3. i imi) ftjTFui«fflwiwi/&. asticfoiiwi^ 
(3 7 7/zi) sin*, l&WT^s-ciHaLfc. sj6»fc^x^x-x;v 

(30ml) ^^OTfO^fbT^-^ApJcM (50ml) SJp^L, tttMS 
JW7A^DVh^77^- 1^81X^=4 : 1) T*f|?U SCM 

ft&m (6 3 4mg) %te^mmfo£\sxnit. 

1 H-NMR(CDC1 3 ) <5:1. 45 (9H, s), 1. 58-1. 70 
(2H, m) , 1. 7 8-1. 8 8 (2H, m) , 2. 6 8-2. 7 6 (1H, 
m) , 3. 14-3. 23 (2H, m) , 3. 6 7 - 3. 7 7 (2H, m) , 
3. 7 7 (3H, s) . 
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MS (ES I) m/z : 2 6 8 (M + H) + . 
[###114 5] 1- (tert-y^>*Mn;V) -4-kf*D^>-4 



t!:*-;]/^ (8 9 3M) ©rh7kh'D77> (5 0ml) 

ftK, -7 St^Tn-^^U^A (1. 5 7^A^i7->^, 6. 4 
ml) ^Tlfc, 30^» 1- (ter t-^h^M-;W - 
4-tf^U F> (2. Og) Orh7t:h'a77> (10ml) mmZMX. 

(50ml) te&zmm^fr (50ml) £fln*., WaS^^U »M 

^77>f- (^\*1f-> : SiX?;N3 : 1) £ffl^T*t§3U 
(1. 7 8g) «^737^;W^©ibT#7c. 

1 H — NMR (CDC 1 3 ) 6 : 1. 4 6 (9H, s), 1. 72-1. 82 
(2H, m) , 1. 9 0 - 2. 0 0 (2H, m) , 2. 39 (1H, br. 

s), 3. 30-3. 38 (2H, m), 3. 67-3. 77 (2H, m) , 

3. 79 (3H, s) . 

MS (ES I) m/z : 2 8 4 (M + H) + . 
[###114 6] 1- (tert-7h^>AM^W -4- (* h^>;fr;i/ 

fc;i,X^-;W -1, 2, 3, 6-fh7th*DlfiJy> 



1- (tert-^h^M-JW -4-kHD^y-4- (* b^># 
;l/fc;i/X^-;W kf^U^> (4 9 0mg) CDi;/7DD^^> (15ml) m 




COOMe 



BocN 
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m\Z, -7 8 e C(CTtfU> ? > (1. 12ml) &&tfh U 7)1*0 *?>Z)l>* 

>mm^ (8 7 5 mi) zmybrco lmr^^^r^u^ Rj&mzmn 

pkM7mi-hW&7k®WL (5 0ml) RX$z?>7UU*?> (10ml) £Jn 

$§y'J^>*7A^n7h^77^- (s\*V> : WMX^)l>= 5 : 1-^ 
2 : 1) THIKL, (2 4 9mg) «Hfe«%<hbT#fe, 

1 H — NMR (CDC 1 3 ) (5:1. 48 (9H, s), 2. 26-2. 33 

(2H, m) , 3. 51 (2H, t , J = 5. 6Hz) , 3. 79 (3H, 
s) , 4. 0 0-4. 0 5 (2H, m) , 6. 36 (lH. br. s) . 

[#5*09 14 7] cis-N 1 , N 2 -tfX (t e r t-^h^rv-^j;^-;!/) 
- 1, 2-->^nA4 1 l7->v ? 75> 



cis-1, 2-i/d7D^1t>> ? 7^> (4. 7 9ml) ^DD^^> 
(2 0 0ml) V- t e r t h (18. 3 

g) , l»«*K^hU^A*}»» (10 0ml) ^iP^, g«2IMi» 

Lfc. »»&«EET«*U tKH^^te (17. 2 g) £a6Hfcfcl/C#&. 
1 H — NMR (CDC 1 3 ) 6 : 1. 4 0 - 1. 7 1 (2 6H, m) , 3. 79 

(2H, br. s) , 4. 84-4. 8 6 (2H, m) . 
MS (ES I) m/z : 3 1 5 (M + H) + . 

[##0!J14 8] cis-N 1 , N 2 -t*X (tert -7h*i'%)l#-)l') 
— N 1 , N 2 -^^^;!/- 1, 2 -'>^D^1J->5?75> 




NHBoc 
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Boc 



o 



N-Boc 



N, N-S^^Wvfl'ATSH (20ml) ^CCfc^U 6 0X7KJMrf- 
h U £A (8 0 Omg) £in&fc. SJfcJfcfc c i s — N 1 , N 2 - t:X 
(ter t-^h^^Jl/^JV) - 1, 2->i'D^t>i?7i> 
(3. 14g) Sin*., H»T?3 OiHWH/fc©-^ WP4l$Wlil#L&. R 

>U^ATftt»bfc. »ttK**ET«*U (2. I6g) S^feUfi 

'H-NMR (CDC1 3 ) 5:1. 4 3-1. 83 (26 H, m), 2. 8 9 

(6H, b r. s) , 4. 3 5 (2H, b r. s) . 
MS (ESI) m/z : 34 3 (M + H) + . 

[###1149] cis-N 1 , N 2 -5^5P;i/- 1, 2 □ '\*if->>> 



cis-N 1 , N 2 -HX (tert-^h^>M») — N 1 , N 2 -^ 



^l/SimfcTHfrSSlRU Slgfc£#j (1. 1 9 g) §ttfii#tlT# 

X H — NMR (DMSO-d 6 ) d : 1. 40-1. 41 (2H, m) , 1 . 7 
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HN 
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1-1. 92 (6H, m) , 2. 65 (6H, s) , 3. 61 (2H, br. 
s) . 

MS (ESI) m/z : 1 4 3 (M+H) + . 
[###115 0] cis-N 1 - [(l-^>f>XM^-5-^DDO 



i -^>if>^;i/^-;i/-5-^PD<>h*-;i/-2-^;i/^>m (8 9 o 

mg) £^OCi*;VA (20ml) fcigffiU ^fc^^n^ (2ml) , N, N, 
-^^?MM75F (1«) £iPX> 6 5XH?4 B^l/ft, *mS£ttBE 
Tfcff*U i$f:^nD^^> (lOml) cfc«ktftfU^> (10ml) * 
JPAfeo EJSttte, N, N-^WP-c i s-l, 2-zs9W\tt>V7§ 

>mm& (8 5 5mg) <Dz??uti*#>t\dw><DmMM&®m (1 0 

ml) §Jn*, Si&T?3 0ft#Ljfc. $ 6fc 5 5tJT?4B?IBJl^WU 

(^i7-> :«X^=2 : 1) TfSfiU Mfc&to (7 3 8 
mg) *n±&mfetVT®tCo 
MS (ES I) m/z : 4 6 0 (M + H) + . 
[###115 1] (1R, 2S) -N^tert-^h^M^-l, 
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BocHN 



0 



NH 2 



#ti4 4~4 7WWT> (1R, 2S) - 2 -Xi= 7 - 1 -v^O 
M^y-JP (J. Org. Chem. , 1 9 8 5^, 5 0i, 4 1 5 4H) if* 



1 H — NMR (CDC 1 3 ) 6 :.l. 0 0 - 1. 7 0 (8H, m) , 1. 45 
(9H, s) , 2. 9 5 - 3. 0 5 (1 H, m) , 3. 60 ( 1 H, br. 

s), 5. 00 (1H, br. s) . 

MS (FAB) m/z : 2 1 5 (M + H) + . 
[##0915 2] (IS, 2R) -N 1 - [ (5-£PD<>F-;|/-2— T 



(1R, 2S) -N^tert-^b^W-JP-l, 2-*>*n'\4 1 

v>z?7$>&*>, &mm5 2tmm-<D%Skfc£K) ur, 2 s) -n i - 

tert-^h^M-^-N 2 - [ ( 5 P D>f > H-;P- 2 — f ;W 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 0- 1. 5 0 (2H, m) , 1 . 5 
5-1. 95 (6H, m) , 3. 0 2 (1H, br. s), 3. 90-3. 97 
(1H, br. s) , 7. 15-7. 19 (2H, m) , 7. 43 (1H, d, 
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J = 8. 8Hz) , 7. 68 (1H, d, J = 2. 0Hz) , 7. 90 (1H, 
d, J = 8. 1Hz) . 

[#fMi 5 3] (i) -cis -N- [ (5-£pn-r>F-;i/-2--r 




##0!|3 Ofc^Jt&O^feT* cis-4-^DA+t>-l ) 2-y7$> 
III (EP154788) &&ZS5->7UU'(>}z-)\,-2^%)V-#>Mfr<o 

1 H — NMR (DMSO-d 6 ) 8:1. 9 3 (m, 1 H) , 2. 0 5 (m, 1 
H) , 2. 3 6 (m, 2H) , 2. 9 1 (dt, 1H, J = 5. 6, 10. 3H 
z ) , 3 . 8 2 (m, 1 H) , 5 . 6 0 ( s , 2 H) , 7 . 17 (m, 2 H) , 
7. 43 (d, 1H, J = 8. 8Hz) , 7. 69 (d, 1H, J = 1 . 7H 
z) , 8. 3 2 (d, 1H, J = 8. 6Hz) . 

[##0815 4] (1R*. 3R*. 4S*) -3, 4-I^^DA^> 
- 1 -t5)]/T^>m IfiUXf^ 



COOEt 




(1R*. 4R*, 5R*) -4-3-F-6-^+f-t:^D [3. 2. 1] 
*9#>-7-*> (J. Org. Chem. , 1 9 9 6^, 6 1#, 8 6 8 7 
JO (14. 3 g) £x*y-;U (1 3 0m 1) *»T2»JfoMWb 
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i-hvv&jmm (34. 5mi) £un&fc0£, 7 mm&ftbtzo mm 

(^^rlJ-> : @^mx^Jl/= 8 3:17) TflllfiU ggfc'&fc 
(6. 5 4g) &ifii^*tl/T#fc. 

'H-NMR (CDC1 3 ) 6:1. 25 (3H, t, J = 7. 1Hz) , 1. 
50-1. 70 ( 2 H, m) , 1 . 7 1-1. 82 ( 1 H, m) , 2. 08- 
2. 28 (4H, m) , 3. 16 (2H, s) , 4. 12 (2H, q, J = 7. 
1Hz) . 

[###1155] (1R*. 3S* ( 4S*) -3-7^H-4-kHD+5>^ 



(1R*. 3R*. 4S*) -3, 4-X^^>>>^PA^rl7->-l-*;^> 
ft X^JUXX^U (13. 6g) fcN, N-y^^M^ATSH (10 0 
ml) fcfcjftU MtrcatffcT^-tfA (6. 45g) , T^b^hU^A 
(7. 8 g) &0#:&D*.&®5', 7 5CT1 2»»bfCo M£3#©1*§ 

4) TUtsiu nmfc&Qi (15. 8g) tLT&tz. 

X H — NMR (CDC 1 3 ) 5 : 1. 28 (3H, t, J=7. 1Hz) , 1. 
37-1. 67 (2H, m) , 1. 86-1. 95 (1H, m) , 2. 0 4- 
2. 18 (2H, m) , 2. 3 2-2. 4 3 (1H, m) , 2. 68-2. 78 
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(1H, m) , 3. 40-3. 60 (2H, m) , 4. 17 (2H, q, J = 
7. 1Hz) . 

[##0U56] (1R*, 3S*, 4S*) -3-t e r t-^h^M^ 



(1R*, 3S*, 4S*) - 3 - H - 4 - k H n*'>^ DA+iJ->- 1 
-*;W3|?>Bt x^;PXXt-;P (l 0 Omg) t e r t 

(1 3 3mg) SSffltx^P (1 2ml) fc&#U 'ftttfcl© 1 0% 

th> : SSlX^;P=3 : 1) T?«f«U (14 5mg) *M&mfct 

1 H— NMR (CDC 1 3 ) 5:1. 2 8 (3H, t, J = 7. 1Hz) , 1. 
45 (9H> s) , 1. 38-1. 57 (2H,m)> 1. 86-1. 95 (1 
H, m), 2. 05-2. 17 (1H, m), 2. 29-2. 39 (2H, 
m), 2. 61-2. 68 (1H, m) , 3. 25-3. 6 6 (3H, m) , 
4. 17 (2H, a, J = 7. 1Hz) , 4. 53 (1H, br. s) . 
[##^15 7] (1R*. 3S*, 4R*) -4-7vF- 3 - (tert-^ 

«ktf(lR*, 3S*. 4S*) -4-7^F-3- (tert-^h^M* 



COOEt 




OH 
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COOEt 



COOEt 



BocNH*" 




BocNH 




N 



N. 



(1R*. 3S*. 4S*) -3-tert-^h^M^757-4- 
t h*D^>'>^D^>- 1 -*M>K X^XXt^V (16g) 
MJXfJ|/75> (3 8ml) S^DD^> (1 5 0ml) fc»A?U 
-7 8t:H^m [Wl^(CT^^>7>;i/^x;i/^DU H (13ml) SSfTb 

*ET****«feU ffi^© (1R*. 3S* ( 4S*) - 
3-ter t - ^ h+yM»75 y - 4 - ^^>XJ^M+yy^ D 

±3B£/£tt£N, N-^pWMWArS.H (10 0ml) fc»#U SSI: 
T7vMttf-hU?A (18g) SJP^L, 7 5rt«LT12Wj$LL 

M£ 3 i g&£*e«*gu *&&xsa c o e t 3 #ftgM#b£,, 

1 : 4) TffHSl^ mft^tt C (1R*. 3S*. 4R*) 
6. 7 4g] [ (1R*. 3S*, 4S*) 1. 3 2 g] **n*n 

(1R*. 3S*. 4R*) -ft: 

l H-NMR (CDC 1 3 ) 6:1, 26 (3H, t, J = 7. 1Hz), 1. 
45 (9H, s), 1. 38-2. 33 (6H, m), 2. 57-2. 68 (1 
H; m) , 3. 7 7-4. 2 0 (4H, m) , 4. 6 3 (1H, br. s) . 
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(1R*. 3S*. 4S*) 

1 H — NMR (CDC 1 3 ) 51. 27 (3H, t, J = 7. 1Hz) , 1. 46 
(9H, s) , 1. 5 3-2. 3 0 (6H, m) , 2. 5 0-2. 6 5 ( 1 H, 
m) , 3. 4 2 - 3. 7 2 (2H, m) , 4. 15 (2H, q. J = 7. 1H 
z) , 4. 6 7 (1H, b r . s) . 

[##011158] (1R*. 2S*, 4R*) -N 2 - t e r t-^h+yAM 



(1R\ 3S*, 4R*) -4-75?F-3- (t e r t-^h+^M- 

;PT5 7) >^DA3ri7->- i-*;^>tt x^;1/xt;x;v (5. 4g) £x 
(lOmi) *«kr^»x^ domi) oiMltllb, « 

ttSSai/fc®^* jteT»JR£g£U WBfc£ttl (4. 7g) S»aifi|ft!R 
[###915 9] (1R*. 2S*. 4R*) -N 2 -tert-7*h+y*M 

x;v-n x - [ (5-^PD-r>F-;i^-2—f;v) #;m?x;i/| 



(1R*. 2S*, 4R*) -N 2 - t e r t -7'h+»»-4-Ih 



COOEt 




COOEt 



BocHN 




0 



176 



WO 01/74774 



PCT/JPOl/02945 



3rz/%)V#~)V- 1 , 2-^D^>y75> (4. 6 2 g) *i?t7UU* 
$y (50ml) Si&f:T 5 - ^ n n<> F-jl,- 2 - *M>1 

(3. 6 3g) , l-fcFD^>^>yhU7^-;i/l7KfD^I (2. 4 3 g) , 
1- (3-y/^75/7°Dlf;W -3-lfM^y<^ 

(3. 4 5g) *Jn^» 12IPWIL a»k:o. lMimMZtoZ., v 

y'J*y^7A^a-7h^77^- (SMx^l/: ^1J->=2 : 3) 
U SfiWh;^ (5. 3g) SlfiSfttLTUfc. 

*H— NMR (CDC 1 3 ) (5:1. 26 (3H, t, J = 7. 1Hz) , 1. 
43 (9H, s), 1. 35-2. 46 (7H, m), 3. 91-4. 02 (1 
H, m) , 4. 10-4. 22 (2H, m) , 4. 7.9 ( 1 H, br. s) , 
6. 79 (1H, s) , 7. 18-7. 40 (2H, m), 7. 59 (1H, 
s), 8. 00 (1H, br. s) , 9. 13 (1H, br. s). 
[###116 0] (1R*. 2R*. 4S*) -N 2 -tert-^h^^M 
- ;v _ N i_ [ (5 -^tna-r>H— 2 — f ;W %)l$-)V] -4-Xh+ 
i/% 1, 2-*>*PA*1*>>>7$> 



1) ##09 1 5 7Tf#fc ( 1 R*, 3 S *, 4 S *) - 4 -75? K- 3 - 
(t e r t -7h*(- 9 sfl)V$—)V7^S) ^OA#>- 1 -auM^ftX?' 
;i/X^x;^S, ###11 5 8 tWfllKK^flsT?, (1R*. 2R*. 4S*)-N 
2 -ter t - 7>^ y^jM- jV- 4 - X ^M'Jl/- 1 , 2-y^D 



COOEt 




0 
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2) ±flB0£j&»5&>&, &*wi 5 9 tmuttmr. umit&m*nfc. 

l H-NMR (CDC 1 3 ) (5:1. 22-1. 72 (6 H, m) , 1. 34 
(9H, s) , 2. 15-2. 28 (2H, m), 2. 41-2. 49 (1H, 
m), 2. 85 (1H, b.rs) , 3. 62-3. 75 (1H, m), 3. 78 
-3. 92 (1H, m) , 4. 12-4. 28 (2H,m), 4. 56-4. 6 
3 (1H, m), 6. 88 (1H, brs), 7. 20 (1H, dd, J =8. 
8 and 2. OHz) , 7. 33 ( 1 H, d, J = 8. 8Hz) , 7. 52 
-7. 57 (1H, m) , 7. 59 (1H, d, J = 2. OHz) , 9. 24 
(1H, s) . 
MS (ESI) m/z : 4 6 4 (M+H) + . 
[##0916 1] (IS, 3S, 4R) -3, 4-I^>^DAW>-l 

(IS, 4S, 5S) -4-3-H-6-^+f-k''>^n [3. 2. 1] ^ 
9>-7-*> (J. Org. Chem. , 1996^, 6 1f, 8687H) 
(8 9. 3g) Sx^-;M8 10ml) fc»*U 2Sj£#ftfltf-MJ#A 
(2 1 3ml) &jq*.&0"6, ^T3B#M#bfc. «£MET@£ 

Cv*1r> : itlfiV= 1 7 : 3) T!*MSU fflBfc£ttl (4 1. 2 g) 
CaO D -5 8° (C=l. 0, $uwfc)Vk) . 

[##0916 2] (IS, 3R, 4R) -3-7^F-4-kFD+->^nA 

(is, 3S, 4R) -3, 4-x.^-y^u^D-y~i-ti)V^>m 

IfJH7f;P (4 1 g) £N, N-^fM^ATSH (3 0 0m 1 ) 
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*>u m^izTrntJ y^t^h (19. 3g) , 7z?<kj-hvv& (23. 5 

g) *mkMZ-tc<D%. 7 5t:T13^1^bfc, £JS31££3jMU 3f££« 
fSUT4 0 0ml <Djg&£g3cU TK^ftJA^^it 

m^^^oAX'nmvrzo MBTmrnz^L. wm&® (51. 5g) £ 

(aO D +8° (C-l. 0, #ddjK>WO 

6 3] (IS, 3R, 4R) -3- (tert-^^yWzjl/ 
75 7) - 4 - 1 FD+->^DA^D->- 1 ifjUXfJV 
(IS, 3R, 4R) -3-7> 5 H-4-tFD^->^^n^lJ->-l-^ 
;1//£>M .X^Jl/XXx;i/ (5 1. 2 g) fecktfv 5 - t e r t -7*^^;^ 
■f-Y (68. lg) MxfJKlOOOml) fcig#U 5%A°^^A 
EKl^in*., ^UTtK^JE5 kg/cm 2 tl 6^ffi#bfc 0 ^M^ilL 
fctf)^ M^MffiT^U ^^>"J^M7A^D-?h^77^- (a 
*Dr> '.Wm^fr^A : 1) TMSSU A+if>£;&D;i@fcU 

(5 3. 6g) zm&m&tLxmc, 

la] D +2 5° (C=l. 0, ^OD^) . 

[###1164] (IS, 3R, 4S) -4-7^F-3- (t er t-^h^ 

i; (IS, 3R, 4R) -4-7^F-3- (tert-^h^>M»7 

(IS, 3R, 4R) -3- (ter t-^h^>M«7$y) -4-. 
kh*D^->^^PA^l7->-l-^;^>^ l^I/XXf;K5 3. 5g) & 
«ktf HJX9^75> (13 0ml) ^^^7DD^^> (5 0 0ml) iZfeM 
U -1 0— 1 5 e CfC^Tt^^>x;l/*x;V^PU H (4 2ml) 
Lfc„ [WIiaCT2 O#ra#bfc0-&, 0#£gLT#^U 
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2mmtfti>it. &jm& owzftmv* o. sm^mm (soomi) sstf 

U ft®© (IS, 3R, 4R) -3- (tert-^h^>Mfc^75 

j) -4- (^^>x;i/^-;u^x) ^n^f>-i-AM>i 

±bBM© (IS, 3R, 4R) -3- (tert-^h^>M»7$ 

y) -4- (y^>;u]/*x;i^e/) ^DA^t>-i-*M>H x^ 

;VX7,x;i/^N, N—5?^^;p*;i/A75 H (3 3 5ml) fc»#U 
h'J^A (6 0. 5g) 6 8~7 3t:Tl 6B#M#Lfco £J«£3 

SiU ^KSilT2 5 0ml ©itl^gilfeo 38S£$fc©33M&£'&t> 

-tt\ #k:»#u «x^;vTtttBbfc. Gmmzffifam&Tm&is* m?m 

i^^^ATlSJMI, iffTli^gibfc. i3^y'j*^7A^n 
•7h^77^f- (SS6X^;P : A^#>= 1 : 4) tiil, 

(IS, 3R, 4S) -# (18. 4g) *«fct«RJl^»© (IS, 3R, 
4R) (3. 3g) &*tt*n*feH#fcLT#&. 

(IS, 3R, 4S) Co] D +6 2° (C=l. 0, pUWfcJVA) • 

(IS, 3R, 4R) [a] D -19° (C=l. 0, #UU&)l/&) . 

[##09 16 5] (IS, 2R, 4S) — N 2 — (tert-^h^M- 
■;W -4-Xh^M^-l, 2-^D'v£lf->v ? 75> 

(IS, 3R, 4S) -4-7yF-3- (t e r t-^>W-iV75 

y) i/^a^+i-^- x^;vxt;x;v (4. 0g) £x^y- 

JV (150ml) S&ZffimX-^V (15 0ml) ®fl&&j£fc&ftU 5 %A° 
(0. 5g) Sim*., 7jC^MT^^T17^m^bfe. TO 
ftfcSiUfc©-^ NteET»»§«5fcU *MHfc£* (4. 2g) SfSStfiitttt 
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[##0916 6] (IS, 2R, 4S) — N 2 — (tert-^h^M- 

m — n 1 — [ (5-^Dn-r>K-;w-2-'r;w ^m^ji/i -4-ih+ 

(IS, 3R, 4S) -N 2 - (tert-^h^toW -4-Xh 
^>#;Ufc;i/- 1 , 2-S/^P'\**!f>^75> (4. 2g) *^DD/^ 
> (50ml) ICJJWSPU ilfct 5 - ^ n n>f > - 2 - AM>» 
(3. 3 3g) , l-tKP^>^> v /hUry-;H7jcfP#) (2. 5 2 g) , 

(3. 15g) SUP*, 12i«lfe. fitf&iftfcO. 1 SJfelfiSIStlO*, V 

y'J^M7A^D7h^77^- «X^V:a^17>=1 : 1) TftIS 
U SSfc^ft (4. 3 6g) £fc6B#£LT#&. 
Co) D -27° (C=l. 0, 2UU*)V&) . 

[###11.67] (IS, 2 R, 4S) -N 2 - (tert-^h^fc 
M -4-Xh + ^M"Jl/-N l - [ (5-7Jl/^-D-r>H-;p-2— T 



(IS, 3R, 4R) -4-7yF-3- (N-ter t-^b*y*M- 
;P75/) ^DA^-l-*^^! If;HXf^ (5 0 0mg) * 
(10ml) tc&ffiU 10%^7yvAMi (5 Omg) SJD^.,- 



COOEt 




0 
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tco i$I^DD^> (10ml) , N, N-y^fMJkATS H (10 
ml) fc»#U 5-7;^D-f>H-;i/-2-*;V^>m (3 4 5mg) , 1 

-x^-3- (3-z?*?)V7=Ly7u¥)i<) tDvt^y-i^^ mmm 

(4 6 0mg) , l-kFo^v^>yhU7y-;i/ (3 2 5mg) , N-^ 

;i/^*u> (4 8 5mg) mux, mti 59$mmwvtco mm^msrf^ 

M7i^07b^77^- W^/-iV:^OD^^>=l : 5 0) fCTlf 
§5U HIMb^fe (7 4 0mg) ^Sfi7^77XtLt#fc. 
1 H— NMR (CDC 1 3 ) (5:1. 26 (3H, t, J = 7. 1Hz), 1. 
52 (9H, s) , 1. 67-2. 41 (7H, m) , 3. 97 (1H, br. 
s) , 4. 15 (2H, q, J = 7. 1Hz) , 4. 0 8-4. 2 2 (1H, 
m), 6. 83 (1H, s), 7. 00-7. 05 (1H, m), 7. 32- 
7. 36 (1H, m) , 8. 02 (1H, s), 9. 51 (1H, s). 
MS (FAB) m/z : 44 8 (M + H) + . 
[##0J16 8] (1R*, 2S*. 4R*) — N 2 — ( t e r t -7 h^>#;i/ 

C (5-^^-4, 5, 6, 7- 
fh^hFDfyyn [5, 4-c] MWy-2—i)V) %Ms~)V\ -1, 



m%M4 8tmmf£jjfer, (1R* ( 2S*, 4R*) -N 2 - (tert-7* 
>£5->W]/-4, 5, 6, 7-Th7kFDf77a [5, 4-c] tf U 
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[###1169] (±) -3-^U^±>-l-tl)V^>Wt ^>5?;H 
C00CH 2 Ph 




(±) - 3-->^D^-fe>- 1 -#;p#>tt (50g) SN, N-i?*^ 
J1/*M75 F (5 5 0ml) fc»#U ft&T 1- U X^P75 > (170 
ml), ^>i?;l/^o$H (61ml) &2ra*£fiTl 2P#Mft#_L&. 7jt£2ra 

(s\*V> : St&X9MV= 3 : 1) TfifSHU aWAi^Ml (7 0. 8g) S*« 

X H — NMR (CDC 1 3 ) 6 : 1. 6 6- 1. 7 6 ( 1 H, m) , 2. 00- 
2. 13 ( 3 H, m) , 2 . 27-2. 29 ( 2 H, m) , 2. 58-2. 65 
C1H, m) ■ , 5. 13 (2H, s) , 5. 6 6 (2H, b r. s) , 7. 2 9 
-7. 3 8 (5H, m) . 

[##0017 0] (1R*. 3S*. 4R*) -3, 4 -X#^>->^D^tl-> 




(±) - 3 -^DA^-fr>- 1 -ftfrtfym. ^>yiH^7^ (4 0 
g) ^UD^^> (5 0 0m l) IC**U W4-i?DDl^|fi 
(8 6g) fcto*2l*M»#bfc. 1 0«^««^hU<7A*«F«*jHIiL2 0 
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xmnu wnbM (2*3. 4 B ) t cir*. sr*. 4 s*) -3, 4-x 
^>-^DAW>-i-*^>t ^n^f;Ki2. lg) 

1 H — NMR (CDCI3) 5:1. 3 9- 1. 4 9 (1H, m) , 1. 7 5- 
1. 82 (1H, m) . 1. 9 0-2. 04 (3H. m) , 2. 30 (1H, d 
d. 1 = 14. 9, 4. 9Hz) , 2.. 54-2. 61 (1H. m) , 3. 12 
-3. 14 (1H. m) , 3. 2 2-3. 24 (IE m) , 5. 12 (2H, 
s) , 7. 30-7. 3 9 (5H, m) . 
MS (FAB) m/z : 2 3 3 (M+H) + . 
17 1J 

(1R*. 3S*. 4S*) -4-7^h*-3-tHD^v->^P^^>-l- 
C0OCH 2 Ph 




N 3 



(1R*. 3S*, 4R*) -3, 4-X#*>">^D^-iJ->-l-*^#> 
ft ^>^HXfJV (5 2. 3g) ftN. N-^^WA7^ 
(1 0 0 0ml) fc**U M7>*X?A (2 1. 9 g) , 7iW"HJ? 
A (18. lg) »^7 0 o Ct«bT2 4B#F B m#bfe o *ttft*ffiT* 

(6i. 8g) zm&mmitLTftito 
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'H-NMR (CDC 1 3 ) 6:1. 5 1-1. 6 6 (2H, m) , 1. 9 1- 
1. 98 (1H, m) , 2. 07-2. 10 (1H, m), 2. 27-2. 32 

( 1 H, m) , 2. 51-2. 52 ( 1 H, m) , 2. 81-2. 86 ( 1 H, 
m) , 3. 30-3. 36 ( 1 H, m) , 3. 70-3. 75 (1H, m) , 
5. 13 (2 H, s) , 7. 30-7. 3 9 (5H, m) . 

[###1172] (1R*. 3S*. 4S*) -4- (N- t e r t-Z?h*z/% 
;i/fc;>75 7) - 3 - h Fa+yy;7nA^>- 1 -*M>f t>Z?)V 

C00CH 2 Ph 



(1R*. 3S*, 4S*) -4-7^ F - 3 - 1 KD^»^ n^t>- 1 



-%)[>#>M ^>y;l/XXrJV (5. 2 7 g) Srf7tFn77> (2 5 
ml) \Z®ML. FU7x-M77^f> (5. 5 3 g) &&Z$7k (0. 55 
m 1 ) %UQ%.mffiT!2 ommm&htto KfoWlZ. V>- tert -f&v&ij- 

> (4. 8 2g) sin*, s s £ 2 mrmftzmitco mm^msr^ 

U yU^'JW7A^D7F^77^- ('v*-fr>:IH*X^;i>=2 : 1) T? 
MKU ffiBfc&tt (6. 2 2g) fc*ifitttt*£LT»;fc.- 
'H-NMR (CD C 1 3 ) 5:1. 44 (9H, s), 1. 59-1. 66 
(2H, m) , 1. 8 8-2. 0 0 (2H, m) , 2. 2 9-2. 3 2 (1H, 
m), 2. 80-2. 85 ( 1 H, m) , 3. 02 (lH. br. s ) , 3. 4 
2 (1H, br. s) , 3. 5 9-3. 6 5 (1H, m) , 4. 56 (1H, b 
r. s) , 5. 12 (2H, q, J = 12. 5Hz), 7. 30-7. 38 (5 
H, m) . 

MS (FAB) m/z : 3 5 0 (M + H) + . 
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MNNU7 3] (1R*. 3S*. 4S')-4-N-(tert-^A 



COOMe 




NHBoc 

(1R*, 3S*, 4S*) -4-N- (tert-^h^>M»75 
(2. 5 4g) »mx^;V (15ml) fc**U ftWI«©lOX/^^A 
»U (1R*. 3S*. 4S*) -4-N- (tert-^h^M»T 

s y) _ 3 _ k Hp^->^ pa+u->- i -*)\>-$>mzm&m®tbT® 

ft. Z.tV£W-h (8ml) £WVX> (15ml) 0«to*«W**U 
3jc»TbU^5 i ;W5/U^7l/^^>2»£»» (10ml) £»H?SKT 

(^1t>:^X^=l : 1) -OMIftU «WI3** (1. 8 2g) «M 

ir-NMR (CDC 1 3 ) 6 : 1. 44 (9H, s) , 1. 36-2. 32 
(7H, m) , 2. 7 4- 2. 8 2 (1H, m) , 3. 04 (1H, br. 

s), 3. 33-3. 47 (1H, m), 3. 55-3. 65 (1H, m) . 

3.6 8 (3H, s) , 4. 5 6 (1H, b r. s) . 

MS (FAB) m/z : 2 7 4 (M+H) + . 
[##«17 4] UR*. 3R*, 4S*) -3-75^-4-N- (ter t 

)V &£Xt (1R*. 3R*. 4R*) -3-7*F-4-N- (ter t-7h 
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COOMe COOMe 





NHBoc NHBoc 

(1R*. 3S*. 4S*) -4-N- (tert -7 h^stifrtf-frrs. 
J) - 3-fc HD + ^i'nAW - 1 -#;i/#>^ ^fiUXfil/ 
(1. 8 1g) ^OD^^> (3 6ml) fcfc#U -7 8'CfcThyx5 1 
;l/7^> (4. 6ml) > ^^>XJl/*-J^D'JF (1. 6 3ml) 
3 0^0 t CST#?at, S&fc3 0aft#Lfc. 1 &j£&»SintfL v^DO 

KiftUfc. 8»§«jBETg£U EM© (1R*, 3S*. 4S*) -4-N-. 

(tert-^h^M-;i/75/) -3 - (^^>x;^x;^^» > 

Ml© (1 R*. 3 S*. 4S*) -4-N- (tert -7t*z/i3)Vtf-)V7 

5.;) -3- (**>*;i/*x;M;3r~>) ^p^1t->- i -%)l#>M * 

^VXXfJ^N, N-i?^f ;i/*M75 H (2 3ml) fc»#U 75>fltf- 
hU^A (1. 2 9g) £iJ0*.> 7 O'CCMUTl 2«fMi»bfc. £J« 

h^57<- (ftB&X^;U : A*tf> = 3:17) T*fS3U (1 R*. 
3R*, 4R*) - 3 -7yF-4- (N-t e r t-7h*vM»75 
/) P'\*1j->- 1 -#;l^>m /?JHXf^ (8 5mg) £ 
(1R*. 3R*. 4S*) -3-7vF-4- (N-ter t-7*^»# 
-)V7^S) isZU^-y-y-l-tDV-tfym. ^^HXfJV (5 9 0mg) 
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(1R*. 3R*> 4S*) 1 H — NMR (CDC 1 3 ) 8:1. 4 5 (9 

H, s) , 1. 3 5 - 2. 3 5 (7H, m) , 2. 4 5 - 2. 5 5 ( 1 H, 
m) . 3. 73 (3H, s) , 3. 6 7-3. 8 4 (2H, m) , 4. 70 (1 
H, b r. s) . 

MS (FAB) m/z : 2 9 9 (M+H) + . 
(1R*, 3R*, 4R*) 1 H — NMR (CDC 1 3 ) 3:1. 4 5 (9 

H, s) , 1. 5 6 - 2. 2 5 (7H, m) , 2. 6 8 - 2. 8 0 (1H, 
m) , 3. 70 (3H. s) , 3. 4 8-3. 6 8 (2H. m) , 4. 56 (1 
H, b r . s) . 

MS (FAB) m/z : 2 9 9 (M+H) + . 
[###U75] (1R*. 2S* ; 4S0 -^-(tert-^M 
tf-jM -4-^h^^^^-i. 2-5/^P^it>^75> 



(1R*, 3R*. 4S*)-3-7^F-4-(N-tert-y^>M^ 

n;vT5y) ^DA^>-i-A^>i ^wi/x^* (2 3 0mg) 

mmx^JV (8ml) fc»*U «M®10X/^*Zj*ttll*.* ** 

(2 2 omg) *$mmmthxmco 

[MM17 6] (1R*. 2S*, 4S*) -N'-(tert-W» 
_4-^h^>*^^-N 2 - [ (5-^^-4, 5, 6, 7- 

rb9tFDf7!/p [5, 4-c] tfu^>-2— f;w *;m*=jw -i. 



COOMe 
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COOMe 




N 
H 




— N 



NHBoc 



##0iJ4 8 tmmvXtik!?, (1R*, 2S*. 4S*) -N 1 - (tert- 
^>t5-^JV-4, 5, 6, T-fh^kFD^/o [5, 4-c] tfU 

'H-NMR (CDClj) 6:1. 46 (9H, s) , 1. 53-1. 95 
(5H, m) , 2. 17-2. 2 4 (1H, m) , 2. 5 0 (3H, s) , 2. 

50-2. 53 (1H, m) , 2. 80-2. 96 (4H,m), 3. 67 (3 

H, s) , 3. 6 9-3. 7 4 ( 1 H, m) , 4. 1 0 (2H, br. s) , 

4. 8 8 (1H, b r. s) . 

MS (FAB) m/z : 4 5 3 (M+H) + . 
[##0917 7] (1R*, 2S*, 4S*) -N 1 - (ter t-^h^>M 

-4-*h^>#;wfc;u-N 2 - [ (5-^pp-t >H-;i/-2—r 
;W #;i^;KI -i, 2-^n^t>i?75> 



o 

0%M1 5 9 tmm<D-%mT\ (1R*. 2S*. 4S*) -N 1 - (t e r t 
'H-NMR (CDC 1 .) 6:1. 33 (9H, s) , 1. 42-2. 47 
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(6H, m) , 2. 7 8-2. 8 8 (1H, m) , 3. 70 (3H, s) , 3. 
8 6-4. 15 (2H, m) , 4. 6 5-4. 7 5 (1H, m) , 6. 8 6 (1 
H, br. s) . 7. 18-7. 3 8 (2H, m) , 7. 5 7-7. 6 1 (1 
H, m) , 8. 3 2 (1H, b r. s) . 
MS (ESI) m/z : 4 5 0 (M + H) + . 

immi 7 8] (1R, 3S, 4R) -3, 4-X#**sf!rU<>*V>-l 

i) mm6 9tm<om^ ur) -3-*s9wv*±>-i-*Mfi 

>m (J- Am. Chem. Soc, 1 9 7 8¥, 1 0 0#, 5 1 9 9 JO * 
Sk (1R) -3-^DAW-l-«>l ^>5?;WX^5r;W*# 

fc. 

MS (FAB) m/z : 2 3 3 (M+H) + . 
[##0U79] (1R, 3S, 4S) -4- (N-tert-^'>AJV* 
^7==/) _3-bHa^>'>^n^\^>-l-*;^>M ^-^x* 

1) #SWai7 1tH*©5&»^ (1R. 3S, 4R) -3, 4-X#*S^> 
^nA^>-l-A^>S /O^JVXXfM^, (1R, 3S, 4S) 
_ 4 - 75? H - 3 - k HD^^ PA^1f>- 1 -^l^^Bfe ^vMl/XX 

2) ##0U 7 2 fcHfcCEfrSn?, ±|B©4flJ6**6«BflS'&**#fc- 
MS (FAB) m/z : 3 5 0 (M + H) + . 

[##M180] (1R, 3R, 4S) -3-75>P-4- (N-ter t-7 
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C00CH 2 Ph 




###| 1 7 4 tmmoJj&T, (1R, 3S, 4S) -4- (N-tert- 
7 h*i/iJ)V$-)V7$ / ) - 3 - M Fn^rS/^ D^>- 1 -#;W?>* 

'H-NMR (CDC 1 3 ) 6:1. 45 (9H, s ) , 1 . 52-1. 6.6 
(2H, m) , 1. 83-2. 01 (3H, m) , 2. 2 0-2. 2 8 ( 1 H, 
m) , 2. 51-2. 54 (1H, m) , 3. 77 (2H, br. s) , 4. 7 
0 (1H, br. s) , 5. 15 (2H, ABq, J=12. 2Hz) , 7. 3 
3 - 7 . 3 8 ( 5 H, m) . 
MS (FAB) m/z : 3 7 5 (M + H) + . 

18 1] (1R, 3R, 4S) - 3-7vF-4- (N-tert-^ 



(1R, 3R, 4S) -3-7yF-4- (N-t e r t-^h^M- 

;w7$y) ^pa^>-i-jE7jvjh>i6 ^>^xxt-;u (3. 5g) & 

rh7tFD77> (13 0ml) , * (16ml) te»#U *ftT#Ilft; U 
(2 9 ling) 1 O^MaafcHbffi^ftttW-fc. 2 



7h^77-f- ^DD^^>=1 : 2 0) fc#U (1R, 

3R, 4S) -3-7^K-4- (N-ter t-7"h^>M»757) 
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^o^t>-i-*^>* (3. 34g) zmttew^tbTrnzo Z. 

tl**?/-)V (18ml) , bJPX> (64ml) ^TbU^^ 
)V^))Vi?7V*?> (2MmWi, 6. lml) §inx.> lO^MLT 

;i/^^A^n-7b^7^- (l^mx^V: A^>=1 : 4) T?»S8U 

(3. 3 5g) S^^%^bT#fc 0 
ir-NMR (CDC 1 3 ) 6:1. 45 (9H, s) , 1. 57-1. 63 
(2H, m) , 1. 8 2- 1. 8 5 (1H, m) , 1. 9 5- 1. 9 9 (2H, 
m) , 2. 2 0 -2. 2 8 ( 1 H, m) , 2. 4 8-2. 5 1 (1H, m) , 
3. 73 (3H. s) , 3. 78 (2H, br. s) , 4. 7 0-4. 7 2 (1 
H, m) . 

MS (FAB) m/z : 2 9 9 (M + H) + . 
[##0918 2] (IS, 2R, 4R) — N 1 - (tert-^b^»*^ 
)V) -4-^h^^;^x;P-N 2 - [ (5-;WW-4, 5, 6, 

5tHP^rr/D [5, 4-c] w)vy-2-*tM #;w$~;w -i. 2 ~ 

1) #*«17 5tWI*0*i*^ (1R. 3R, 4S) -3-7^^-4- 
. (N- t e r t-^h^>*^x;V757) OA^>- 1 
^^VXXx^e., (IS, 2R, 4R) — N 1 — (tert-^h^M 

_ 4 -^h^>^;i/^;i/-l, 2 -^DM^^ 

2) #3Mf|17 6tra«O^T?» ±1504^^5-^^-4, 5, 6, 7 
-^^bKn^/n [5, 4-c] bU3?>-2-*;V*>tt iWAtt 

MS (FAB) m/z : 4 5 3 (M + H) + . 
[##^J183] (1R*. 2S*, 4S*. 5R*) -4, 5-^tFP^>- 
1, 2-^P^*>^*^*>* ^^fJVXXfJV (1R*. 
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2S*, 4R*. 5S*) -4, 2 -z/>7 U^^yi/fl 



COOMe 
4, 5-cis 

(±) -cis-4-^D^t>-l 1 2-i?%M>Wt Pt^JVX-Z 
f-)V (2 0g) (3 0ml) £7-teh-bV)V (9 0ml) ©S^jSIKfC* 
HU-N-^mWJ^-N-t^F (18g) t^tmftzfWte* 
7s 5 # A ( 1 . 0 g ) fciD*.T§aftT 1 7 B#fHWi# b fee RjStt* 4 0 "C tCiniS. 

U5P#M&#bfc<D"S, N-^;we;w*u>-N-**'>F (i lg) 

3^=1 : 4) T*»»U (5. 0 g) SEPRU SHHt^ - (6. 2 g) 

'H-NMR (CDC 1 8 ) 5:2. 09-2. 13 (4H, b r. s), 3. 

13 (2H, br. s) , 3. 68 (6H, s) , 3. 90 (2H, br. s) 
MS (FAB) m/z : 2 3 3 (M + H) + . 

[##0*18 4] (1R*. 2S*. 4R*, 5S*^S1R*, 2 S *, 4S 

*. 5R*) -4, 5-^T^H-l, 2- 9 s9U<\tt>i?1l)V$ym V* 
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WleOOC 




COOMe 
4, 5-cis 

0mm 1 2 7tmn<Djj&X\ (1R*. 2S*, 4S*. 5R*) -a, 5- 
(1R*. 2S*, 4R*. 5S*) -4, 5 KD*v— 1 , 2-^P^ 

iH-NMR (CDC1 3 ) 5 : 1. 81-3. 13 (6H, m) , 3. 64- 
3. 7 1 (2H, m) , 3. 7 3 (6H, s) 

[##0318 5] (1R*, 2S*. 4R*, 5S'*fcttlR*, 2S\ 
4S*. 5R*) -4, 5-t'X (tert-y^>M^75/) - 
1, 2-z/2U'\tt>i?*l)\'tf>WL i?>^VXXr;i/ 



COOMe 
4, 5-cis 

(1R\ 2S*, 4R*. 5S**fctilR*. 2S*, 4S*. 5R*) -4, 5 

_ s?7i?H _ 1> 2-^aA^t>^;^>SI ^f;vx^ (9 0 0 
mg) &Th7kb'a77> (10 0ml) fciSffiU ^-tert-^W 
h (3g) tlQXnvWk&M (18 0mg) Sim*.* **&8E 
T2 2#Mft#l/fc. *M»ft«*bfc©*, t e r t-^VS?*;!/ 

#3— h (1. 5g) ti Q%n?Wk&M oomg) &in*.**ac»T5 




NHBoc 

^NHBoc 
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mmKfatstt. «at*at*u mmzmmv. i$$y>j*^7A^DT 

hfyyj- (^1r>:»^=l : 1-2 : 3) T*fg[U mMih^m 
(5 7 0mg) *&&nmtVTmco 

X H — NMR (CDC 1 8 ) 6:1. 44 (18 H, s) , 2. 08 (4H, b 
r. s) , 2. 87 (2H, br. s) , 3. 69 (6H, s) , 3. 83 (2 
H, br. s) , 4. 9 8 (2H, br. s) 
MS (FAB) m/z : 4 3 1 (M + H) + . 
[###J18 6] (1R*. 2S*, 4R*) — N 2 — (tert-^h+yM 




(1R*, 2S*, 4R*) -N 2 - (tert-^b^M^W -N 1 - 

[ (5-^PP-f >H-;v-2— f;w 

-1, 2-y^nA^t>i?75> (5.9 Omg) £x^/-;]/ (3ml) 
Wh7kFD77> (6ml) ©ffl^WSEfciSffU lSjfe^ft^h U^A 
*»Jft (2. 5ml) *&ilfcTin*., 12l$M«#bfc. 

(1R\ 2S*, 4R*) -N 2 - (tert-^h+yM») -4-* 
^^iz-N 1 - [ (5-^DP>f>F-;V-2- t)V) %)Vtf~)V] -1, 2 

^75 H (4m 1 ) fc»»U SfiteTS?- tert -7^)W%)V$i—b 
(6 5 4mg) , &BfoK*7> ; &r:£A (lg) 18P#M«#b&. & 
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TfitKU SB'fb'&'Kl (8 2mg) £&fi@#£UT#fc. 
MS (ESI) m/z : 4 3 5 (M + H) + . 
[##0118 7] (IS, 2R, 4S) -N 2 - (tert-^^M- 

;W -N 1 - [ (5->?uu<i>\ i -)l-2-'()V) *;i/#x;W -4- (N, 



BocHN 




(IS, 2R, 4S) — N 2 — (ter t -:7* h^rt^tfx^) "N- 1 - 

[ (5-^pn-r>H-;w-2-'f;w *;hp=jw -4- (xr-^fcjwsx 

;V) -1, 2-^nA^>^7S> (1. 5g) &fh7th*D77> 
(10ml) *«fcl*X*/-;P (10ml) fc*»U 5g^*ttfltf-HJ2A 

(i. 2 9mi) an*., aui8W«»ufc. e*»k:iok*x 

U »3£N, N-y^f^W^F (2 0ml) fc»#U 5>jWP75 
y mm (7 9 1mg) , 1- (3-^;VTSy7°Pt!JV) -3-X^V 
M^^K «*(8 0 6mg), l-tHP*^^/hU7\/-;H 
7jc» (644mg) Wtff'JlW^ (2. 24ml) *»T 
7«»Ufc 0 Sfcfc5>*5 1 ;W75> ifififcft (5 2 7mg), 1- (3-y 
^^TS^nWW -S-X^k&Jl'tfSM^F ttHtt(6'2 0mg), 
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1 - k FD+y^>yh U y^-JH?^ (49 5mg) U 

^> (8 9 6ml) SiiftlU SflTl 5lt#MiJI#l,&. M^IIU ftgg 

WW7A^n?b^77^- (^7DP*^> : ^^y-;V=9 5 : 5) Tffl 
«U WMto&m (1. 4 9g) £^fi7^;i/7 7*tfS#£LT#fc. 
X H — NMR (CDC 1 8 ) 6:1. 52 (9H, s), 1. 71 (1H, 
m) , 1 . 8 9 ( 2 H, m) , 2 . 13 ( 1 H, m) , 2 . 3 0 ( 1 H, m) , 
2. 65 (1H, s) , 2. 89 (3H, s) , 3. 07 (3H, s) , 4. 0 
1 (1H, br. s) , 4. 20 (1H, s) , 4. 82 (1H, br. s) , 
6. 79 (1H, d, J=2. 0Hz) , 7. 23 (1H, dd, J = 8. 5, 
2. 0Hz) , 7. 35 (1H, d, J = 8. 5Hz) , 7. 59 ( 1 H, 
s) , 8. 0 2 (1H, s) , 9. 5 4 (1H, s) . 
MS (ESI) m/z : 4 6 2 (M + H) + . 
[##^18 8] (IS, 2R, 4S) -l-TVY-2- (N-tert-^ 
h^^Ul^— ;V75/) -4- [N- (t e r t-^)V) iJJW^-iJV] is 



(IS, 2R, 4S) - 1 - 7vF-2- (N-tert-^h^M- 
-4-^b^iJJV^=JU^a^^r> (509m g) 5fh7k 
HP77> (40. 0ml) fc»#U fcfcTtakBMbU? 1 ^ (lllmg) 
*«k^7(c (5. 0ml) $j®^iP^ SiST3 6. 5P#IBIft#L&. 



H 




N 
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ts*u imam®. u. 64mi) ftio*-> iS£METg£u 

||0(1S, 2R, 4S)-l-7^F-2-(N-tert-^h^V 
^nm**> (2 5ml) , N, N-^^*JW>7SF (2 6 0M) ft 

jjn*T**rF«#u $e>»c^ifu;^DU h (2 1 6 m i) ftip^, 

llSM»#Ufc. ilttuOEf&tii, t e r t ~^T5> 

(1 1 3 0 1) ft*n*-> Ifitl 4RfM#L£o Ef&ifcl- ^ 00 ^ 
^>tlP««M(fflMMft» *»*«*«^bU9AT!«»U «ft^ffiT 

(A^>:ffl|x^=2 : 1) fctfU «Hfc£« (19 7mg) ft 

iH-NMR (CDC1 8 ) 5:1. 2 5- 1. 3 5 (9H, m) , 1. 3 5- 
1. 45 (9H, m) , 1. 5 5-2. 0 0 (6H. m) . 2. 20-2. 30 
(1H, m) , 3. 7 0-4. 8 0 (3H, m) . 5. 3 0- 5. 4 5 (1H, 
m) . 

MS (FAB) m/z : 34 0 (M+H) + . 

[#*U18 9] (IS, 2R, 4S) -N 2 -(tert-^h*»fc 
;W -4- [N- (t e r t-7?M XM^M -1. 2-^ 0 ^ 

H 

NH 2 

^4 7fc^S0^T, (IS, 2R, 4S) -l-7^F-2- 
(tert-^mM»75;) -4- [N- (tert-^W * 
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1 H — N M R (CDC 1 3 ) <5:1. 20-1. 35 (9H, m) , 1. 4 4 
(9H, s), 1. 50-2. 20 (9H, m), 2. 90-3. 00 (1H, 
m) , 3. 84 (1H, br) , 4. 94 (1H, br) , 5. 34 (1H, b 
r) . 

[##0U9O] (IS, 2R, 4S) -N 2 - (tert-^b^M- 
)V) -4- [N- (ter t-7*)V) iJJVA^jV] — N 1 — [ (5-^DP 
-f>H-;i/-2— i)V) ft)\,#-)V\ -1, 2-i^D^=Hr>> ? 7i=> 



j^«15 9£^©^ST, (IS, 2R, 4S) -N 2 - (t e r t -7 
h^iJ)V^)V) -4- [N— ( t e r t-7?)l) ts)Vn^M -1, 2 

a^i7->^7 5 >&&zs 5 - ^ □ d<> f-;w- 2 -*;i/^>m^e>^ 

X H — NMR (CDC 1 8 ) <5:1. 33 (9H, s) , 1. 35-2. 30 
(1 6H, m) , 3. 9 0-4. 0 5 ( 1 H, m) , 4. 15-4. 2 5 (1 
H, m) , 5. 0 4 (lH. br), 5. 4 2 (1H, br) , 6. 6 5-6. 
9 0 (1H, m) , 7. 19 (1H, dd, J = 8. 8, 1. 7 Hz) , 7. 3 
7 (1H, d, J = 8. 8Hz) ,' 7. 59 ( 1 H, br) , 8. 13 (1H, 
b-r) , 10. 51 (1H, s) . 
MS (ESI) m/z : 491 (M + H) + . 

19 1] (3 R) - 1 -1>¥)V- 3 - ( t e r t -^^7xii)l/ 
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N — 



OTBDPS 



Ph— / 



(3R ) _ ! 3 - h F ^/tiD 'J ^> (5 0 0m 1) fc«klM 

^W-fr (46 6mg) SN. N-^^V^A75F (15ml) 
U MTter t-^^7x^>'JMnUF (1. 5 7ml) ft**. 

^_ : |^ftx5 L ;W= 3 : 1) fc#U Mfc&tt (1. 2 7 g) S« 

l H — NMR (CDC 1 3 ) 5:1. 05 (9H, s) , 1. 70-1. 85 
(1H, m) , 1. 9 0-2. 0 0 ( 1 H, m) , 2. 4 5-2. 6 5 (3H, 

m) , 2. 7 0-2. 8 0 (1H, m) , 3. 5 0- 3. 7 0 (2H. m) , 

4. 3 5-4. 4 5 (1H, m) , 7. 2 0-7. 4 5 (HH/m) , 7. 6 

0-7. 7 0 (4H, m) . 

MS (ESI) m/z : 4 1 6 (M + H) + . 
[19 2] l-^>ytKU;i/-3- (tert-W7x^>'JM4 



Ph 

i 9 1 tiww o , i t p y 3 - 1 fu^>71£ 
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1 H — NMR (CDC 1 3 ) 6:1. 01 (9H, s), 2. 90-3. 00 
(2H, m) , 3. 4 0-3. 5 0 (2H, m) , 4. 36 (1H, s) , 4. 

4 0-4, 50 (1H, m) , 7. 10-7. 20 (2H, m), 7. 2 0- 
7. 3 0 (4H, m) , 7. 30-7. 40 (lOH.m), 7. 55-7. 6 

5 (4H, m) . 

MS (ESI) m/z : 47 8 (M+H) + . 
[##0519 3] cis-N 1 , N 2 -h'X )Vttzs%)V'$~)l>) -4 

-^P^t>-1, 2-y75> 

PhCH 2 OOC^ r «, 

^ HM 

^COOCH 2 Ph 

4->'£7D'\3Hr>-l, 2-5?75> (4. 0 g) *7jc(20ml) 

t7t h-hUJl/ (2 0ml) ©j|^»j|f:»j|fb, ^DDf^>^V 
(7. 66ml) , R»*»J^A (14. 9 g) £JH*., Ml?3 0Mil»b 
7Co KJtS?«*7KtCffi^a*, S^PP^>TttffiU Wt»a&fiS3fti^!foKT?«c 

*7^D7h^77^- (^DD^» TttSU HjHt£tJ (8.. 2 2 
g) £&&fi@#<i:LT#fc. 

1 H — NMR (CDC 1 3 ) 6 ,: 2. 0 3 (2H, m) , 2. 5 3 (2H, d, 
J = 17. 1Hz) , 3. 77 (2H, m) , 5. 03 (2H, q, J = 12. 
3Hz) , 5. 09 (2H, q, J = 12. 3Hz) , 5. 59 (2H, s) , 
7 . 3 2 ( 1 0 H, m) . 
MS (ESI) m/z : 3 8 1 (M+H) + . 
[##0919 4] (1R», 2S*) -N 1 , N 2 -H7> {*>i?)Vttisj3)Vtf 
-;i/) -4-kHD^-l, 2-5/^P^i7->vT5> 
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H iiu 

^C00CH 2 Ph 

c i s-N 1 , N 2 -tfX (^>PM^yt})V^)V) 
y-l, 2-v f 75> (10g) *M7jc^h7bKD7y> (7 0ml) t»» 
U #7>^^^VX;i/7^ Fttfr (7. 4ml) S0"CT?Jn^ 

*tt-fb^ h U (80ml) . 30 KjfigMtTfcaSS* (80ml) £iP 

7h<7W?Y$774- (S^X^ :^it>=2 : 1) T?tt«U gffft^ 
#1 (9. 2g) ^IfiD^Wittifc. 

1 H — NMR (CDC 1 ,) 6:1. 9 8 (1H, m) , 2. 0 8 (1H, 
m) , 2. 3 0 (1H, m) , 3. 4 3 (2H, m) , 3. 7 3 (1H, m) , 
5. 0 6 (6H, m) , 7. 3 2 (1 OH, s) . 
MS (ES I) m/z : 3 9 9 (M + H) + . 

immi 9 5] (i)-cis — N 1 , N 2 -tf* 
;W -4-^y-l, 2->'^P^lJ->> ? T^> 



PhCH^OC^Av^ 

H MM 

""C00CH 2 Ph 

-6 0 C C1?^»T, WJMO'JF (9. 9ml) ^DD^^> 
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(9 0ml) izmmVt£m&lZz?*?)VZM*i/}* (8. 2ml) Sin*., £ 
£fc (1R*. 2S*) -N 1 , N 2 -h*X (sOz?)Vjr**s%)V-$~)V) -4- 
th*n^>-l, 2-^U^1t->^7$> (9. 2g) Of h7tFD77 
> (90ml) »tt£--«fcjn*.&. 1 mm^~ 4 0 "C3n?#»U h U X^jl/ 
75> (2 6ml) &-gldbn*.&. *Ot*Sj&ST#fil, 3P&l««#b 

R«ttS7KK:affa*, ^□o^^>T^aiu *«i»sfisw*fi*Tft 

*yjW7^P7h^77^- (Mx^;i/ : M^>= 1 : 1) T**«U 
«JBfc£<Kl (8. Og) £&*ft0fl:£LTfcfc. 

X H — NMR (CDC 1 j) 6:2. 27-2. 4 3 (4H, m) , 2. 78 
(1H, dd, J = 14. 4, 3. 9Hz) , 3. 86 (2H, m) , 5. 08 
(4H, m) , 5. 2 2 (2H, m) , 7. 3 2 (10H, m) . 

MS (ESI) m/z : 3 9 7 (M + H) + . 
[###J1 9 6] (±) — c i s— N 1 , N 2 — tfX (^>^;1^*~>#;V#X 

)V) -4, 4-S^h*~>-l, 2-^nA^>^75> 



(±) -c i s-N 1 , N 2 -tfX -4-:** 
7-1, 2-^D^D->5?75> (3. 8 9g) (15ml) 
tf h7hFD77> (15ml) 0^«t»b, 2, 2->?*b*v'7' 
D/^ (10. 7ml), p-h;i/X>x;V^>m (18 7mg) fciJO*., %M 

x.?)VT*m&Lfc. &mm*mm'm.7kT»m\ mo/mi- hvv 




C00CH 2 Ph 
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» : M^>= 1 : 2) TMSSU flUfc&ttl (3. 5 4g) ^67^7 7 

'H-NMR (CDC1 3 ) 6:1. 30-1. 41 (4H, m) , 1. 93 
(1H, m) , 2. 38 (1H, m) , 3. 19 (6H, s) , 3. 46 (1 
H, m) , 3. 59 (1H, m) , 5. 03 (2H, Q, J = 12. 5Hz) , 
5. 09 (2H, Q, J = 12. 5Hz) , 7. 32 (10H, s) . 
[##091 97] (±) -c i s-N 1 - [ (5-^a-f>HV-2-f 
)V) %)V#ZJV] -4, 4-5>*M^-l. 2-^n^>775>^ 
# (±) - c i s-N 2 - [ (5-^00^-2-1^ iJ)V^M 
-4, 4-^b^>-l. 2-^QA^>^7a> 



(±) -c i s-N 1 , N 2 -£X (^>v?;^^->*;^^V) "4, 4- 
5>*h*5/-l, 2'-^DA*t>5?75> (1. 45g) 

(12ml) fc»#U 10%n??VA-R£ (2 9 0mg) fcJO*, 
HftTSaT?2 0RflBHW^Ufc. SSfcl OX/l^tfA-** (2 9 0mg) 
^3«trjC^^y-^ (10ml) ^iiiflb8«»tfeo R*»S*fe9-f h^a 
U ISSIII- B2&N, N-S?;Wl<*;W*T5»* (10ml) \Z»M 
u 5 _^PD-r>H-;V-2-*;^>m (3 2 0mg) , 1- (3-3>*^ 
;KT5>>:/nfcfJl/) -3-XfMJ^5H «l(3 7 7mg), 1- 
bHP^^> > /^ , J7y-;H7KfPtl (3-0 lmg) > N-^fWWJ> 

(3 6 0ml) fciH*., SJl , T!14WM»l/fc. R«»ltb'J7A 
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D7h^77^f- (V>?UU*$y : ^^y-;i/=9 3 : 7) T^H^U 
(±) -c i s-N 1 (£fcttN 2 ) - [ >F-^-2— -OW 
-4, 4->^h^>-l, 2-y^DA^>^75> (98 
mg) (±) -c i s-N 2 (tfcteN 1 ) - [ (5-^PD<>H-;i/ 

-2 — -4, 2-^DA^>^7 
5> (10 5mg) £#£o 

(±) -c i s-N 1 (£fcteN 2 ) - [ (5-^nD-f>F-;U-2-<;i/) 

-4, 4-^^h^^-l, 2-v^D^1t->> ? 75> : 
X H — NMR (CDC 1 8 ) 6:1. 48 (2H, m) , 2. 08 (2H, 
m) , 2. 34 (1H, d, J = 13. 1Hz) , 2. 78 (1H, dt, J = 
2. 9, 13. 1Hz), 3. 18 (3H, s), 3. 23 (3H, s), 3. 
76 (1H, m) , 6. 24 (1H, d, J = 8. 3Hz), 6. 79 (1H, 
s) , 7. 23 (1H, dd, J = 8. 8, 2. OHz) , 7. 35 (1H, 
d, J = 8. 8Hz), 7. 60 (1H, d, J = 8. 8Hz), 9. 53 (1 
H, b r . s ) . 

MS (ESI) m/z : 3 5 2 (M + H) + . 

(±) -cis-N 2 (Sfc&N 1 ) - ■ [ (5-^DD-f >H-;l/-2--r;0 

-4, 4-^*h*v'-l, 2-y^OA^t>y75>: 
'H-NMR (CDC 1 3 ) <5 1. 8 5 (1H, m) , 1. 9 9 (1H, m) , 
2. 39 (1H, br, J = 13. 2Hz), 2. 88 ( 1 H, m) , 3. 26 

(10 H, m), 4. 00 (1H, m) , 6. 77 (1H, s), 7. 23 (1 
H, d, J = 8. 5Hz), 7. 37 (1H, d, J = 8. 5Hz), 7. 61 

(1H, s) , 9. 49 (1H, br. s) . 
MS (ES I) m/z : 3 5 2 (M + H) + . 
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[mMl 9 8] (±) -c i s-N 1 , N 2 -tfX (*>z?)V***si3)V$- 
M -4, 4- (1, 2-XJ?\s>&t* 9 s) -1. 2-^P^+U->^75 




v C00CH 2 Ph 

(±) -c i s-N 1 , N 2 -tfX (^SW^S'fcM^W -4-*^ 
v _ lf 2 ->^D^t>^75> (4. Og) SjR*f^kb*D77> 
(3 0ml) ttUb, X^l/>^'Jn»;V (5. 6ml) > p-h^X>X;V 
*>g| (1 92rag) Sim** HtMTl 7B#ISft#Ufc. K^SffifD^Bt** 

7A^D-7h^77^- (fft&X3\«/ : ^W>= 1 : 1) 
#1 (4. 2 3g) &iftJ*ftB{*fcLT#fc. 

i H -NMR (CD C 1 3 ) 6:1. 6 5-1. 7 1 (4H, m) , 2. 0 0 
(1H, m) , 2. 1 1 (1H, m) , 3. 49 (1H, m) , 3. 7 3 (1 
H, m) , 3. 93 (4H, s) . 5. 03 (2H, q, J = 12. 2Hz) , 
5. 08 (2H, q, J = 12. 2Hz) , 7. 32 (10H. s) . 
MS (ESI) m/z : 44 1 (M+H) + . 
[###41 99] (±) ~c i s-N 1 - [ (5-*nO<f>F-*-2->r 
)V) "4, 4- (1, 2-X^l/>5*T*5') -1. 2-'>fDA 

*U->-?75>$3J:tf (±) -c i s-N 2 - [ >MV-2- 
-r;W *;wfcyW -4, 4- (i, 2-x&vyv** 9 » -i. 2— 
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/ \ 




###ji 9 7 tmmoxmz&r), (±> -cis-N 1 , N 2 -t*x k> 

*J)Vtt*/%)Vtf~)V) -4, 4- (1, 2— X5Pl/>i^t^v) -1, 2-*> 
_£D«Mrt*5/5>7 5 (±) -c i s-N 1 (£fc&N 2 ) - [ (5-#. 
□ OV) *})Vtf-)V] -4, 4- (1, 2— X3^>vN-* 

v) -1, 2 -v#n^1*>>?7 (±) - c i s-N 2 (SfcttN 

l ) - [ (5-^dd^>mv-2- r;w -4, 4- a, 2 

— x^l^SWrv') -1. 2-^DA+U->^75>*#fc. 

(±) -c i s-N 1 (IcfcteN 2 ) - [ (5-^PD-r>H-;V-2— i )V) 
%)),1£-M -4, 4- (1, 2— X^l/>^^5» -1, 2-^D^+l-. 

>vr*> : 

1 H — NMR (CDC 1 3 ) (5:1. 68-1. 81 (4H, m), 2. 11 
(2H, m) , 2. 87 ( 1 H, td, J = 3. 9, 11. 2 Hz) , 3. 77 
(1H, m) , 3. 97 (4H, s) , 6. 27 ( 1 H, d, 1 = 7. 6H 

z) , 6. 80 (1H, s) , 7. 24 (1H, d, J = 9. OHz) , 7. 3 

5 (1H, d, J = 9. OHz) , .7. 61 ( 1 H, s) , 9. 47 (br. 

s, 1H) . 

MS (ESI) m/z : 3 5 0 (M + H) + . 

(±) -c is-N 2 (ZtcteN 1 ) - [ (5-^DD-OH-^-2— OV) 
%)\,i£-)V\ -4, 4- (1, 2— JL?U>z?tt~» -1, 2—>^P^1f 
>> ? 7S> : 
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1 H — NMR (CDC 1 3 ) 6:1. 65 (2H, m) , 1. 88 (1H, 
m) , 1. 9 6 (1H. m), 2. 31 (1H, dd, J = 12. 9, 3. 2H 
z) . 2. 9 6 <1H, m) , 3. 9 8 (1H, m) , 4. 0 2 <4H, s) , 
4. 12 (1H, m) , 6. 7 7 (1H, s) , 7. 0 6 (1H, br. s) , 

7. 23 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 37 (1H, d, J = 

8. 8Hz) , 7. 62 (1H, d, J = 2. OHz) , 9. 49 ( 1 H. b 
r . s) . 

MS (ES I) m/z : 3 5 0 (M + H) + . 
[#5*08 2 0 0] cis-N 1 , N 2 -t'X (tert-^h^>*^-JW 
-4->'#P'v^fe>-l. 2-i/~T^> 



, > ^_4_, > / 7 p^-fe > -i, 2 -5?75> mm. (4. Og) §7K(40 
ml) £<kt£Tfeh~HJ;W (40ml) fc»#U ^-tert-^b^ 
(11. 8 g) , hUX^;V75> (12ml) SJn*, Ht 
4. 5WWfflWbfc. ^DB^^>tiBU 5>*n 

^>=i : 4) Ttt«U ffMi^Kl (6. 1 2g) &&6@ftfcbT#fc. 
ir-NMR (CDC 1 3 ) 6:1- 4 4 (1 8H, s) , 1. 9 8 (2H, d 
d, J = 9. 3, 15. 9Hz) , 2. 48 (2H, br. d, J = 15. 9H 
z), 3. 66 (2H, br. s), 4. 88 (2H, br. s) , 5. 58 
(2H, d, J = 2. 7Hz) . 

[**#|2 0 1] (1R*. 2S*) -N 1 , N 2 -t£* (t e r t-^h*'>* 



BocHN 




NHBoc 
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NHBOC 



cis-N 1 , N 2 -fcf* (tert-^h^MfcJW 
=Hz>-1, 2-5>7$> (6. lg) &i*fh7tHD77> (40ml) 
fcS#U %MTfK.tf5>-V*?'frZ)\'7<t (2.. 2 2ml) SAD*., 

1 h U £ 3 0 %»£4bttMc (50ml) £Jq*., 

A^7^n7hif77^- (fiffltX^ : A^rU">= 1 : 2-2 : 1) T 
*«U (6. lg) &IS6»tttt£LT#fc. 

•H-NMR (CDC 1 3 ) 6:1. 42 (9H, s) , 1. 43 (9H, 
s ) ., 1. 83-1. 67 ( 5 H, m) , 2. 15 (1H, m) , 2. 22 (1 
H, s) , 3. 3 4 (1H, m) , 3. 7 8 (1H, m) , 4. 15 (1H, 
s) , 4. 98 (1H, q, J = 9. OHz) , 5. 02 (1H, q, J = 9. 
OHz) . 

MS (ES I) m/z : 3 3 1 (M + H) + . 
[##0i|2 0 2] c i s-N 1 , N 2 -tfX (t e r t -yh+^J^W 
-4-^V-l, 2-^P^-U->i?75> 



0 




NHBoc 
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WJ^n'JF (8. 2ml) ty^fHJ^^F (6. 8ml) *5> 
^DD^XlOOnil) (MU (1R*. 2S*) 

-N 1 , N 2 -t'X (tert-7^»») -4-kHP^>-l, 
2-i/^D^it>i?75> (fi#JittflMDiB£*) (6. 32g) 0fh7t 

(8 0mi) »«ft-flEidin*iWfflffl»i>fc- -4 0"cre* 

fiU hUx^;i/75> (2 1 ml) SUP*, UlStTimU 3lPWm 

(3. 8g> ^mM^^thxmc. 

1H-NMR (CDC 1 3 ) 6:1. 43 (9H, s), 1. 4 4 (9H, 
s) , 2. 3 6-2. 24 (3H. ) m, 2. 3 9- 2. 44 (2H, m) , 
2. 75 (1H, dd, J = 14. 6, 2. 9Hz), 3. 66-3, 81 (2 
H, m), 4. 95-4. 90 (1H, m) , 4. 97-5. 03 (1H, 
m) . 

MS (ES I) m/z : 3 2 9 (M + H) + . 
[##492 0 3] (±) -c i s-N 1 , N 2 -k'X (t e rt-^h^M 



cis-N 1 , N z -b'X (ter t-^h^>M») -4-^^V- 
1, 2-^O^U->^75> (1. 5g) ZtZJ-fr (3 0ml) 
U 0-^^;VfcHD^^7^> J&M&(5 7 2mg) , t!U^> (7 3 7 




NHBoc 
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a+-9->=1 : 4) TfclHU fflBfb^Hl (1. 5 2 g) 

X H — NMR (CDC 1 3 ) 6 : 1. 4 4 (1 8H, s) , 1. 6 4 ( 1 H, 

m) , 2. 16 (2H, m) , 2. 44 (1H, m) , 3. 4 5-3. 6 3 (3 

H, m) , 3. 8 2 (3H, s) , 4. 9 3 (1H, m) . 

MS (ES I) m/z : 3 5 8 (M + H) + . 
[##012 0 4] (1R*. 2S*. 4R* (£fcte4S*) ) — N 1 , N 2 -tfX 
(t e r t -7V*F'i'lJ)V#^)D -4- (t e r t -7W7x^->UJV 



mmmi 9 1 tmm<o^mz^r), (ir*. 2 s*> -n 1 , n 2 -hx 

(tert-T'h+yW-JW -4-tFn^>-l, 2-~>^o^\^> 

2S*) -N 1 , N 2 -tfX (tert-^b + ^iV^W 
-1, 2->^DA*lJ->^75>.(£#£te#B) £®i&Lfc. 
1 H-NMR(CDC1 3 ) <5:1. 03 (9H, s) , 1. 39 (9H, 
s) , 1. 40 (9H, s) , 1. 7 2 (1H, m) , 1. 8 6 (1H, m) , 
2, 13 (1H, m) , 3. 24 (2H, m) , 3. 6 5 (1H, m) , 4. 8 
3 (1H, m) , 7. 3 7 (1 OH, m) . 

[##09 2 0 5 ] (IR*. 2S*) - 4 -T-fe h^r^-N 1 , N 2 -tf7> 




NHBoc 



NHBoc 
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OAc 



NHBoc 



6 



NHBoc 



(1R*. 2S*) -N 1 , N 2 -b*X (tert-^K^M^W -4 
-hHD*'>-l, 2— >^D^s*^>^73> (1. 74 

g) £t£U^> (15ml) «$PU «Wm (5ml) ftftJ^., ^ST40 

(1. 9 6g) ft^itttt«£UT»fc. 

'H-NMR (CDC 1 s ) 5:1- 4 3 (1 8H, s) , 1. 8 9 (2H, 
in) . 2. 10 (3H, s) , 2. 19 (lH. m) , 3. 3 5 (1H, m) , 
3. 69 (1H, m) , 4. 86 (1H, d, J = 8. 3Hz) , 5. 00 (1 
H, d, J = 8. 3Hz) ,5.11 (1H, s) . 
MS (ESI) m/z : 3 7 3 (M+H) + . 
[#9M2 0 6] (1R*. 2S*) — N 1 , N 2 -H* (*>5W**5/;fr/M« 



PhCH 2 00C^ 

H UM 

^CO0CH 2 Ph 

iHfeWftflS-feU^ (6. 4g) Srh7tFD77> (5 0ml) M 
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7fr3>4mrs -7 8mzntm\stc. mmmz^jwz-vm®. (1.14 
Mfev^frx-T-jmm, 22. 5mi) -7 smx'so^mwv 

fco (±) -c i s-N 1 , N 2 -h:X K>^;U^v*;^-;i/) -4-* 
*7-l, 2—>2W\*V>i?73i> (3. Og) ©fh7kKD77>M 
(5 0ml) £-7 8gT^Tb3 0#it#L£:. S^^3%^7X« 
(10 0ml) ^X^^x-xJP (50ml) £jJ0;^ Sfilf 1 0 

gib, SSS'>UAmjifttb&ffffiO*7A^n7hif77^- 
/-JV: ^DD7}n;1/A=0 : 100-1 : 19) fcT2E»©U Sfgfc'&fc 

(St*»tt#A) (7 8 0mg) %$k&mttt t &%ltVT. &tc, MbitS® 

<S#»fli#B) (1. lg) *6fi»5f5tbT#fc. 
iLfcm&fcA : 

'H-NMR (CDC 1 3 ) 6:1. 26 (3H, s) , 1. 27-2. 08 
(6H, m) , 3. 48 (1H, br. s) , 3. 59 (1H, br. s) , 
5. 02-5. 09 (5H, m) , 5. 33 ( 1 H, br. s) , 7. 30- 
7. 3 2 (1 OH, s) 
MS (FAB) m/z : 4 1 3 (M+H) + . 

X H— NMR (CDC 1 8 ) 6:1. 2 5 (3H, s), 1, 29-2. 07 
(6H, m), 3. 39 (1H, br. s), 3. 82 (1H, br. s), 
5. 0 2-5. 2 3 (6H, ra) , 7. 30 (10H, s) 

j 

MS (FAB) m/z : 4 1 3 (M+H) + . 
[#5*092 0 7] (1R*. 2S*) -4-tHD+'>-4-^;P-l, 2- 
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(1R*, 2S*) -N\ N 2 -tf7« {lyWVttl/tDVtf—M -4-t 
FD^>-4-*3Ml/- 1, 2-">^DA^i7->^75> (j&#gtt<fcA) 
(7 8 Omg) (10 0ml) CIO 

(3 5 0mg) «U **»«rF5«HafflWl/fc. «£iticU 
ffiT«SfiL£. ^^nn^^> (10 0ml) fcig»U *S7.KM^-HJ 

fc&SSicU ff»ft&tt (4#Stt#A) (19 0 
mg) fc*6tf**fcbT#fc. 

X H-NMR (CDClj) 6:1- 22 (3H, s) , 1. 25-2. 48 
(11H, m) , 2. 6 2 (1H, br. s) , 2. 7 8 (1H, br. s) . 
[###12 0 8] (1R*. 2S*) -4-hFP^>-4-^fJV-l, 2- 



mm2 0 7 tmm\zhx, ur*, 2 s*) -n\ N 2 -trx (^>>w 

-4-kFD^-4-^-l, 2—>*D'vW5> 

l H-NMR (CDC 1 8 ) 6 : 1. 17 (3H, s) , 1. 3 9-1. 7 9 
( 1 1 H, m) , 2. 10-2. 18 (1H, m) , 2. 55-2. 61 (1 
H, m) 

[##f!l2 0 9] (1R*. 2S*) -N 1 - [ (5 -^DD-i* > 2 f 




NH 
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)V) jj)Vtf~)V) -4-kHn+y-4-^;i/-l, 2-y^o^>y7 
5> &ftm&ftA) t (1R*. 2S*) — N 2 — [ (5-^DD^>H-;k- 
2— OW -4-kHP^>-4-^-l, 
>^7a> (3i#gft#A) 

###J3 0£|W||£©#&T% (1R*. 2S*) -4-bFD^-4-^ 

*H — NMR (CDC 1 3 ) 5:1. 32 (3H, s) , 1. 34-2. 29 
(6H, m) , 4. 4 2-4. 7 0 (4H, br) , 7. 13 (2H, s) , 

7. 5 0 (2H, s) , 8. 00 (1H, s), 11. 0 (1H, br). 
[###12 10] (1R*. 2S*) — N 1 (S-fcttN 2 ) - [ (5-£DCK> 

H-;i'-2— f;w #;vfc;Kl -4-tFD^>-4-^-i, 2-s^ 

1 2 5 t|Wim©^?*T\ (1R*, 2S*) -4-kHP^/-4-^ 

X H — NMR (DMSO-d 6 ) 6:1. 18 (3H, s.) , 1. 23-1. .9 
6 (6H, m) , 4. 12-5. 60 (4H, br) , 7. 11-8. 59 (5 
H, m) , 11. 8 (1H, b r) 
MS (FAB) m/z : 3 2 2 (M+H) + . 
[##0112 11] (1R\ 2.S*) -4- (tert-yf^7xrj^ij 
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OH 



D 3-i/^n^-fe>-l-^^^-^ (5. Og) SN, N-^jWW^I' 
A7$ H (5 0ml) fc»#U *&T, -f 5*^/-;V (3. 9 3 g) , 
tert-^Mnoi?7x^'>7> (14ml) fcin 2 2 ftWJWH' 

^U#W;fr7A#PTh^7-f- W>:iHXf;V=3 0 : 1) Tft 
gj U (±) _ 4 _ (t e r t-^W7x^>UJl/^->^V) -1 
-5/*P'vH:> (16. lg) ^m^^tLXmtCc 
X H — NMR (CDC 1 a ) <5:1. 05 (9H, s), 1. 20-1. 35 
(2H, m) , 1. 7 0-1. 9 0 (3H, m) , 2. 0 5-2. 2 0 (2H, 
m) , 3. 55 (2H. d. J = 5. 9Hz) , 5. 67 (2H, s) , 7. 3 
5-7. 50 (6H,m)), 7. 65-7. 75 (4H, m) . 
MS (FAB) m/z : 3 5 1 (M+H) + . 

2) ##m 8 3£ra#©>5rST?, (±> "4- (tert-^7i= 

iH-NMR (CDC 1 ,) 6:1. 0 4, 1. 05 (t o t a 1 9H, eac 
hs) , 1. 2 9-2. 0 9 (7H, m) , 2. 05 (2H, s) , 3. 44- 
3. 51 (2H, m) , 3. 5 2-3. 6 7 ( 1 H, m) , 4. 0 0, 3. 96 
(totallH, eachbr. s) , 7. 35-7. 4 4 (6 H, m) , 
7. 6 3- 7. 6 6 (4H, m) . 
MS (FAB) m/z : 3 8 5 (M + H) + . 

216 



WO 01/74774 



PCT/JP01/02945 



[###12 12] (1R*, 2S*) -4- (ter t-^J^x^'J 
^OTBDPS 



(1R*. 2S*) -4- (ter t-yW7i-il/yiJ^t^? 
;iO -l, 2-^PA^ir>^^ (4. 2g) thUxf;V75> 
(9. 1ml) ®^OD/^>«t(3 0 0ml) l:^^>7M^;^n7 
-<H (2. 5ml) ^OtfiTll. SfflNB&lslt.' &&tRX.Ti?9uu* 

: »KX9 1 ;W= 3 : 2) T?»«U ««ft^4* (4. 9g) $ 

1 H — NMR (CDC 1 s ) 3 : 1. 04, 1. 05 (total 9H, ea 
ch s), 1. 31-2. 29 ( 7 H, m) , 3. 07, 3. 08 (tota 
1 3H, each s), 3. 09, 3. 10 (total 3 H, each 

s) , 4. 11 (2H, dt, J = 7. 1, 0. 73Hz) , 4. 65-4. 
72 (1H, m) , 5. 11, 5. 08 (total 1H, each br. 
s) , 7. 3 9-7. 4 3 (6H, m) , 7. 61-7. 6 4 (4H, m) . 
[###1213] (1R*. 2S*) -4- (tert-Wy7i^>U 
)Vttz/*5-M -1, 2-S?75?H^D^> (ft#£te#A*3<ktf&# 
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mmi2 7 tmmo^&r, ur*, 2s*) -4-(tert-m 

1 H — NMR (CDC 1 3 ) <5 : 0. 8 8 (1H, m) , 1. 0 6 (9H, 
s) , 1- 2 4-1. 3 0 (2H, m) . 1. 6 3- 1. 6 6 ( 1 H, m) , 

1. 8 9-1. 9 2 (2H, ra) , 2. 0 0-2. 0 5 (1H, m) , 3. 37 
-3. 42 (1H, m) , 3. 52 (2H, br. t, J = 6. 0Hz) , 3. 
92 (1H. br. s) , 7. 3 7-7. 4 5 (6H. m) . 7. 63-7. 6 
5 (4H, m) . 

'H-NMR (CDC 1 3 ) 5:0. 8 8 (1H, m) , 1. 0 5 (9H, 
s) , 1. 13-1. 43 (2H, m) , 1. 7 9- 1. 8 4 (3H, m) , 

2. 0 2-2. 0 6 (1H, m) , 3. 3 4-3. 3 8 (1H, m) , 3. 47 
-3. 51 (2H, m) , 3. 94 (1H, br. d, J = 2. 9Hz) , 7. 
3 7-7. 4 5 (6H, m) , 7. 6 2-7. 6 4 (4H, ra) 

[##0IJ214] (1R*. 2S*) -4- (tert-^W7xZJW>U 
m**s**M -l. 2-5/*nM^>^7S> <A4Wtt#A) 
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OTBDPS 



NH 2 



&mmi 2 8iW*©*ft'P, (1R*. 2S*) -4- (tert-^V 
#A) #&«SHfr&4&£*lfc. 

'H-NMR (CDC 1 8 ) 6:1. 05 (9H, s), 1. 09-1. 76 
( 7 H, m) , 2 . 7 6 - 2. 7 9 ( 1 H, m) , 2 . 98 ( 1 H, b r . 
s) , 3. 4 8-3. 4 9 (2H, m) , 7. 3 6-7. 4 1 (6H, m) , 
7. 6 4-7. 6 6 (4H, m) 

[###12 15] (1R\ 2S*) -4- (tert-^W7i-Jk>U 



###| 1 2 8 £|WHi<Z)7j&T, ( 1 R*. ■ 2 S *) -4- (ter t 
y7i-Jk>'Jjmy^^) -1, 2-^7v ? h*'>^D^i7-> <£#&tt 

l H — NMR (CDC 1 3 ) 6:1. 05 (9H, s) , 1. 42-1. 79 
(7H, m) , 2. 7 0-2. 7 3 (1H, m) , 3. 01-3. 03 (1H, 
m) , 3. 4 4-3. 4 9 (2H, m) , 7. 3 7-7. 4 2 (6H, m) , 
7. 6 4-7. 6 6 (4H, m) 
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[mm 2 1 6] (1R, 3S, 4S) -3-7vF-4- (N-ter t -7* 



COOH 




NHBoc 



(1R, 3S, 4S) -3-7^^-4- (N-tert-W>M^ 

;i/75/) ^n^f>-i-*M>l ^>^H7f^ (4. 4g) ft 

^h^th*n7^> (16 0ml) , 7jc (2 0ml) fc»#U *ftT*»ft:U 
(3 6 6mg) ftJPA, 10»l:SH^^^» 2 0I#IW«, 
il^ETIISb, 83ft->U#y;V#5A#n*?h£^7^- C**7- 
JV:^DD^>=1 : 10) ttilb, Mft£ft CI- 86g) 

iH-NMR (CDC 1 8 ) 6:1. 4 7 (9H, s) , 1. 7 2-1. 7 3 
(2H, m) , 1. 8 2- 1. 9 0 (3H, m) , 2. 0 5-2. 10 (1H, 

m) , 2. 7 7 - 2. 8 0 (1H, m) , 3. 4 9- 3. 6 5 (2H, m) . 

MS (FAB) m/z : 2 8 5 (M + H) + . 
[##fl2 17] (1R, 3S, 4S) -3-7W-4- (N-ter t -7* 



OH 




NHBoc 

(1R, 3S, 4S) -3-7^H-4- (N- t e r t-^^>»- 
JITS./) ^DAW>-l-W>Sl(l- 86g) ft^h^r->X^> 
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(2 0ml) -1 5tC?&»DD^ (1. 0 2 

ml) , N-t^JWlfrVy (8 6 0mg) ^jJD^ 1 O^WLfe. #fffl 

(3 7 0mg) (4ml) £jJD;L 1 O^m^UfCo tK&Jd^., 

^:A^i7->=l : 1) teTHMKU ffSft^« (1. 3 5 g) 

l H — NMR (CDC 1 3 ) 6:1. 46 (9H, s) , 1. 33-2. 20 
(7H, m) , 3. 5 2-3. 5 5 (2H, m) , 3. 64-3. 81 (2H, 
m) . 

MS (FAB) m/z : 2 7 1 (M+H) + . 

[#%$I2 18] (1R, 3S, 4S) --3-73JF-4- (N-tert-^ 
h*i'%)l$~)l'75.;) -1- (t e r t -^J?7i-;V'>'JM*^ 

/OTBDPS 




NHBoc 



##^10 7tm»©^asfcJ:D, (1R, 3S, 4S) -3-T^F-4- 
(N- t e r t --fb^stDW-JVr^;) -l-tHn+W^PA 

1 H — NMR (CDC 1 8 ) <5 : 1. 06 (9H, s) , 1. 45 (9H, 
s) , 1. 53-2. 16 (7H, m) , 3. 51 (2H, d, J = 6. 4H 
z) , 3. 61 (2H, br. s), 7. 36-7. 46 (6H, m) , 7. 6 
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3-7. 6 6 (4H, m) . 

MS (FAB) m/z : 5 0 9 (M+H) + . 

[##$12 19] (IS, 2S, 4R) -N 1 - (tert-^mM^ 
)V) _ 4 _ (t e r t-Wy7i^^>'JM^^^) ~N 2 - [ (5 
_^^_ 4> 5f 6 , 7-T-h^tFD^7^D [5, 4-c] tfU^>"2 



1) (1R, 3S, 4S) -3-T^F-4- (N- t e r t-^b^M 

(2. 5 9g) (5 0ml) 10%/W)A 

m (2 0 0mg) Sim*., **ft»T2 0«flffl»^bfc. IH**«Jlkfc® 

: ^DD/^>= 1 : 2 0->l : 1 0) ttlfiU (IS, 2S, 
4R) — N 1 — (t e r t --fh^Ufrtf-M ~4- (t e r t -ttfrz? 
7x-^>UM+y^^V) -1, 2-^0^^75X1. 66 
g) MMttlibTifc. 

2) ##W4 8tRI*©*»*C, (IS, 2S, 4R) -N 1 — (tert— 7* 
h* s siJ)Vi£-)V) -4- (t e r t-7W7x-J^'JJ^->^^) 
-1, 2 -^D^it>i?7S>*<fct^ 5-^^-4, 5, 6, 
kFP^TVB C5, 4-c] fcfU^>-2-*;^>« iJfWBSI 

i H _ NM R (CDC 1 ,) 6:1. 0 5 (9H, s) , 1. 2 9 (9H, 
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s) , 1. 56-1. 58 (3H, m) , 1. 80-1. 8 4 (2 H, m) . 
2. 00-2. 05 (2H,m), 2. 49 (3H, s), 2. 80-2. 81 

(2H, m) , 2. 9 0- 3. 0 0 (2H, m) , 3. 48 (1H, br. 
s) , 3. 5 8- 3. 6 9 (4H, m) , 3. 84 (1H, br. s) , 7. 3 
5-7. 44(6H,m), 7. 63-7. 65 (4H, m) . 
MS (FAB) m/z : 6 6 3 (M + H) + . 

[##012 2 0]' (IS, 2S, 4R) — N 1 — (tert-^^Mfc 
;» [ (5-^^-4, 5, 6, 7-rh7 

fcHn^Tl/P [5, 4-c] 2 -4 )V) XDVtf—M -1, 2-5/ 



(IS, 2S. 4R) -N 1 - (tert-yh^F^>») -4- 
(t e r t - W^7x-;k>iJM^->^^) — N 2 — [ (5-pWP- 
4, 5, 6, 7-T-h7bKO^T>/D [5, 4-c] tf'J 5»- 2 -- f;W # 
-1, 2-5/^D'vHr>5>75> (1. 25g) ^Tf7kh'D7 
y> (3 0mL) \Z®ffiU fb7 ^V7> : E^A7P U F Cl^WHfc" 
2. 5mL) §JPA, afln?3HWfflWbfc. 8«£«EET®SU ^DD^ 

D*^>=1 : 2 0-1 : 10) "ICTMSU SUffe^ (5 4 0mg) &£* 
l H-NMR (CDC1 3 ) (5:1. 31 (9H, s) , 1. 37-2. 37 



OH 
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(7H, m) , 2. 50 (3H, s) , 2. 7 6-2. 8 2 (2H, m) , 2. 
89-2. 98 (2H, m) , 3. 56-3. 75 (5H, m) , 3. 91- 
3. 9 4 (1H, m) , 4. 8 0-4. 8 2 ( 1 H, m) . 
MS (FAB) m/z : 4 2 5 (M + H) + . 

[##012 2 1] (1R*. 2R*, 4S*) — N 2 — (ter t-^h^M 
— n 1 — [ (5-^nnOF-Jh2-^l') tf^-M -4-fc 



(lR* f 2R*, 4S*) -N 2 - (ter t-^h^>AM-iW -N 1 - 

- 1, 2-->^n^\^U->^T5> (7 3 5mg) Wdo^^> (1 0 
ml) KiSffiU -78°CtT7K*^V^^7;^^Al^A^>^ 

* (5mi) 3wnw«m ortrso^Wbfc. -7 8V\zxmm 
^y-;v=i9 : i) -cuwu mm\&m (4 8 0mg) *mm&tLx% 

1 H — NMR (CDC 1 8 ) 0:1. 20-2. 30 (7H, m) , 3. 60- 
3. 86 (4H, m) , 4. 64 (1H, br, s) , 6. 87 (1H, s) , 
7. 2 0-7. 48 (3H, m) , 9. 15 (1H, br. s) . 
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MS (ES I) m/z : 4 2 2 (M + H) + . 

[#-##12 2 2] (1R, 2R, 4S) — N 2 — (tert-^h+yMfc 
M -N 1 - [ (5-^DP'T>H-JI/-2--r;i/) -4-kFo 



BocHN 




m%M2 2 1 tmUVfimz^r), (1R, 2R, 4S) -N 2 - (tert 

-7h^>#;i/#3i;i/) -n 1 - [ (5-^DD-r>F-;i/-2— ov) 

MS (ESI) m/z : 4 2 2 (M + H) + . 

[###12 2 3] (1R*. 2S*, 4R*) — N 2 — (tert-^h^^ 
#~)V) -N 1 - [ (5-^DD^>F-jl/-2-fJW ^;i/#n;i/] -4- 

(l-kKD+v'-l-^HfJW -1, 2-=y^u-\^yp7^> 



BocHN 




(1R*, 2S*. 4R*) -N 2 - (t e r t-yb^i/*;VfcJU) — N 1 — 
[ (5 -i? □ □-f >Y~)V- 2 %)W^M -4-Ih^y*M-iI/ 
-1, 2 -y^U^\^y^7^y (2 0 0mg) Ofh7tHD77>ii 
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(10ml) 1 iMMt^W^mm (2. 27ml) 8"CfC 

Tin*. 1 B#f B m^bfc©-6,, $ £> 2 B#F 0 1»bfcc R«£M*i<fb7 

>^n^A7K«»^. ^DP^l/ATaaiU, «l^P^7KT»b 

tfMvkZU^W^-yA- (A*tf> : ftBIX^Jl^ 1 : 3) T$t®U ^ 

(1 1 5mg) Z$&mW£hTmzo 
1 H — NMR (DMSO-d 6 ) 5:1. 04 (6H, s) , 1. 33 (9H, 
s), 0. 97-2. 05 (7H, m) , 3. 80-4. 02 (2H, m) , 
6. 43 (1H, m) , 7. 01 (1H, br. s) , 7. 16 ( 1 H, br 
d, J = 8. 8Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 68 (1 
H, s) , 8. 0 3-8. 14 (2H, m) . 
MS (ESI) m/z : 4 5 0 (M+H) + . 
[##$12 24] (1R*. 2S*. 4R*) -N 1 - [ (5-^DD-f>MV 

-2— r;v) -4- (i-tFn^-i-^f;nfiV) -i. 

2—>^PA3r1f->^75> 



(1R*, 2S*. 4R*) — N 2 - (ter t-^h^J^W -N 1 - 

[ (5-^PD-r>F-;v-2— r;w ft;w*~;w -4- (l-tpa^- 

1 _^^;VX^;i/) -1, 2-y^nA+t>^75> (9 8mg) ©x^y- 
;M»« (5ml) te4ffi®ft»5***U-> (10ml) S^fifcTlD^, 1 2B# 
«#bfco IDET»^SU m^^fel (lOOmg) 
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T#fc 



r H — NMR (DMSO-d 6 ) 6:1. 07 (3H, s) , 1. 08 (3H, 
s), 1. 10-2. 08 (7H, s), 3. 60-4. 06 (2H, m) , 
7. 19 (1H, dd, J = 8. 8 and 1. 6Hz) , 7. 27 (1H, 
br. s) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 72 (1H, br. 
s) , 7. 92 (1H, br. s) , 8. 43 (1H, d, J = 6. 8Hz) . 
MS (ES I) m/z : 3 5 0 (M+H) + . 
[##0J2 2 5] (1R*. 2S*. 4S*) -1, 2 -xtf*:>- 4 h*-> 



1) (1R*. 3R*. 4R*) -4-3~H-6-^tMf">fO [3. 2. 
1] *99>-7-*> (2. 8g) ^fh7kFD77> (27ml) 33«fctf 
zK (3ml) ©fi^«ttSEK:»#b, i^Ml? (0. 1ml) £in*.> lftffl&D&SI 
«EL3t. »ISE*«B£T«SU (1R*. 3R* ( 4R*) -3-khW-4 
-3-H$/*n'vHJ->- 1 -%M>m, (3. 23g) £&&@#£LT# 

2) ±e©SJ©T#Sft££jfctt (3. 2 2g) fcV l»7k KGr77> (5 0 

mi) \zmmu imy^y>--j^)V7s)vy ^ mw (2Mfh7t:FD7 

7>mWL, 4 7ml) SiP*, iSCT12HfWLfc 0 fcffiTfcHESS* 
U ^^-rvyn/V-;i/ (10ml) fciilL, W&\ZTlfafeimttd-Y 
Whim®. (12ml) fcjp*, 1 2P#TO^bfc 0 ^5^1gM 
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(l»X5:;W : A^1f>= 1 : 2) TffiSU (1R*. 2S*. 4S*) 
-1, 2-X^-4-kh'n^^^PAW (1. 25g) 

3) ±!B2) ©E*T#&ttfc£fifc* (4. 6 3g) Sfb7tFP77> 
(5 0ml) tdigflU -7 8CKlTt:X (HJ pW1/~>U JV) 75F#U7A 

(o. 5^b;i/x>M, 8 0mi) &im*., HfiKTi o#wa#u&> 3 

(2. 9 3ml) ft»*fc. 0t$tWllF«U ffifn&ft 

1 : 4) TffMU SIM^ti (3. 7g) ZmQW^thTWco 
1 H — NMR (CDC 1 3 ) 6 : 0. 8 9 - 1. 6 3 (5H, m) , 1. 8 0- 
2. 05 (2H, m) , 1. 8 9-3. 0 6 (4H, m) , 3. 16 (3H, 
s) . 

[###42 2 6] (1R*. 2R*. 4S*) -2-7?F-4-* M 1 *'*^ 



##m 5 s d R *' 2S *' 4S * } _1 » 2-x#*5/ 

1 H — NMR (CDC 1 ,) 5:1. 45-1. 70 (5 H, m) , 1 . 7 7- 




OMe 



OH 



228 



WO 01/74774 



PCT/JPOl/02945 



1. 95 (2H, m) , 1. 98-2. 0 8 (1H, m), 3. 30 (2H, 
d, J = 6. 8Hz) , 3. 35 (3H, s) , 3. 4 5- 3. 6 5 (2H, 
m) . 

[##002 2 7] (1R*. 2R*, 4S*) -2- ( t e r t -7 V*i/i3)V$ 



0mm 5 6 tmm<D^mx\ (ir*, 2r*. 4 s*) -2-75^-4- 

: H — NMR (CDC 1 3 ) 6:1. 3 5-2. 0 1 (1 6H, m) , 3. 0 5 
(1H, br. s), 3. 32 (2H, d, J = 7. 1Hz), 3. 34 (3 

H, s), 3. 44-3. 62 (2H, m) , 4. 59 (1H, br. s) . 
[###12 2 8] (1R*. 2S*, 4R*) -1 -75? H- 2- (t e r t -7 



m^m s 7 tmmo)^mx\ <ir*, 2r* ( 4 s*) -2- (tert- 

X H-NMR (CDC 1 3 ) 5:1. 3 1-1. 9 3 (1 6H, m) , 3. 2 7 
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(2H, d, J=6. 4Hz) , 3. 32 (3H, s) , 3. 57-3. 70 
(1H, m) , 3. 6 7 (1H, br. s) . 3. 9 5 (1H, b r. s) . 
[##03)2 2 9] <1R\ 2S*. 4R*) — N 2 - (tert-^h^l/ 



mmm trnmonmr, ur*, 2 s*, 4r*> -i-t^f-2- 

(t e r t-^h^^M^KT^/) -4- Wh^f^) v^P^* 
[###12 3 0] (1R*. 2S*. 4R*) -N 2 - (tert-^h+» 



5 9ira»fe^fe*Tf, UR*, 2S*, 4R*) -N 2 - (t e r t 
-7h*->#;l'#~;W -4-^h^^^^-l, 2-^D^U->^75 

1 H— NMR (CDC I 3 ) 5:1. 12-2. 3 1 ( 1 6 H, m) , 3. 14 
-3. 30 (2H. ra) , 3. 34 (3H, s) . 3. 92 (1H. br. 
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s) , 4. 13 (1H, br. s) , 4. 88 (1H, br. s), 6. 82 
(1H, s) , 7. 21 (1H, br. d, J = 8. 8Hz), 7. 33.(1 

H, d, J = 8. 8Hz) , 7. 60 ( 1 H, s) , 8. 09 ( 1 H, br. 

s) , 9. 42 (1H, br. s) . 

MS (ESI) m/z :43 6 (M + H) + . 
[##$12 3 1] (1R*. 2S*. 4R*. 5S*) — N 1 , N 2 -tfX (^>v 

-4, 5-^kHD^>-i, 2-$'&u'\tt>5?7S. 

>£<fctf (1R*. 2S*, 4S*, 5R*) — N 1 , N 2 -fc*X (^>5W:*3r*> 
-4, 5-^tFo^>-i, 2 -^£p^*if>5>7 

#1 



OH 



PhCH 2 O0CHN* 




NHC00CH 2 Ph 



4, 5-cis 

##$11 8 3 tra»©*ttTf, c i s-N 1 , N 2 -t'7> (^S^M"*^ 

[##$J2 3 2] (1R*. 2S*, 4R*. 5 S *) -N 1 , N 2 -tfX ("S>5> 
M^i3)V^=.)V) -4, 5— fyyDtfUx>^^>- 1, 2-5/*7W\ 
^>v ? 7S>*3«k7j (1R*, 2S*, 4S*, 5R*) -N 1 , N 2 -tfX 

>5?;w**^*;v#=;w -4, 5— rv:/ntrux>s*a-*->-i, 2-~>* 



231 



WO 01/74774 



PCT/JPOl/02945 



0 

NHC00CH 2 Ph 
4, 5-cis 

(1R*. 2S*, 4R*, 5S*) -N 1 , N 2 -t:X (lypfrtti/iDW 
-)},) -4, 2-^n^t>^75>*«fctf 
(1R*, 2S*. 4S*, 5R*) -N 1 , N 2 -tfX 

-4, + 2-i/^n^\4 1 it>^T$>©^^ 

(l. Og) Sfh7kK077> (2 0ml) fc»#U 2, 2-^^b^v 
yn^> (44 3ml) , tfUvX^A p - h;VX>X;V*7"— b (61 
mg) ttmri, «T?2I*IW«#L&. 2, (2ml) 
*jiiPLl6WHIIia^bfc<o-fe, KJ^KffifD:£E*£;(in*., Mx5P;i/T$ffi- 

*U">=1 : 2-1 : 1) TftttSU Mfc&tt (1. 1 0 g) ?t$k&7Wy 

1 H — NMR (CDC 1 3 ) 6:1. 50 (3H, s) , 1. 54-1. 64 
(2H, m) , 1. 6 6 (3H, s) , 2. 16-2. 19 (1H, m) , 2. 
39 (1H, br. d, J = 14. 2Hz) , 3. 4 7-3. 4 9 (1H, 
m) , 3. 8 0 -3. 8 2 (1H, m) , 4. 16-4. 19 (1H, m) , 
4. 25 (1H, s) , 4. 95 (1H, d, J = 8. 1Hz) , 5. 03 (2 
H, d, J = 12. 0Hz) , 5. 08 (2H, d, J = 12. 0Hz) , 5. 
21 (1H, d, J = 8. 1Hz) , 7. 31 (10H, s) . 
[###12 3 3] (1R*. 2S*, 4R*, 5 S *) -N 1 - [ ( 5 D D-f > 

^^-2-^)1) -4, 5— fyyntfu-r^^^-i. 2 
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-^□A^V^T^V^ (1R*. 2S*. 4S*, 5 R*) — N 1 — 

[ (5-^pp-t>h-;p-2— r;w #;w?-;w -4, 5— rv^ptfu^ 



##0U 9 7 tmmvjjfcfc&r). (1R*. 2S*, 4R*. 5S*)-N\ 
N 2 -lfX (^>^**'>*-;W#n;W -4, 5-fV^DtfijT>W'> 



n 1 , N 2 -ifx (^>s?;u**5/*;u#n;p) -4, 5— ry^ptrux^ 

1 H— NMR (DMSO-d 6 ) (5:1. 44 (3H, s) , 1. 47 (3H, 
s) , 1. 59-1. 72 (2H, m), 1. 93-1. 96 (1H, m), 
2. 2 3-2. 2 6 (2H, m) , 2. 6 6-2. 6 9 (1H, m) , 2. 93 
-2. 95 (1H, m) , 3. 6 0-3. 6 2 (1H, m) , 4. 15-4. 1 
6 ( 1 H, m) , 4. 2 2 ( 1 H, s), 7. 15 ( 1 H, s ) , 7. 17 (1 
H, dd, J = 8. 5, 2. 0Hz) , 7. 43 ( 1 H, d, J = 8. 5H 
z), 7. 70 (1H, s), 8. 27 ( 1 H, s), 11. 76 ( 1 H, 
s) . 

[##092 3 4] (1R*. 2S*, 4R*, 5S*) -4, 5 - v*;* h>*v">£ 
PA^ij->-l, 2-s?*;p#>tt y^f^X^f^i (1R*. 2S*, 
4S*, 5R*) -4, S-^h^^^DA^-l, 2~zSfiJl$>m. 




4, 5-cis 



-1, 2-5^P^*1t>^75>&£tf (1 R*. 2S*. 4S*, 5R*) - 
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OMe 



MeOOC 




COOMe 
4, 5-cis 

TJVdynm^T^ (1R*. 2S*, 4R*, 5S*) -4, 5-S?tHn* 
v^dM^-^-l, 2-5?*;V#>*t (1R*. 2S*, 4S\ 5 R*) 
-4, 5-5?k Hn+^n^t^- l, 2 -i?%)Vtf>M<DM&WJ 
(3. 7 4g) 0fh7kFD77> (2 5ml) J§IS«^T, aVto*9-)V 
(2. 0 0ml) fi.fc^flSth'J^A (6 0^ 1. 2 9 g) £Jig» 

7h^77>f- : »tl^=2 : 1) T?*ffiUTS{li'fb'& 4b 

(2. 6 4g) ^ifiWftitWco 

X H — NMR (CDC 1 3 ) <5 : 1. 3 5 - 1. 4 5 ( 1 H, m) , 1. 80- 
1 . 90 ( 1 H, m) , 2. 10-2. 16 ( 1 H, m) , 2. 34-2. 40 

(1H, m) , 2. 6 5-2. 7 5 (1H, m) , 2. 93-3. 01 ( 1 H, 
m) , 3. 20-3. 26 (1H, m), 3. 35-3. 45 (7H, s) , 
3.6 9 (6H, s) . 
MS (ES I) m/z : 2 6 1 (M+H) + . 

[###12 3 5] (1R*, 2S*, 4R*, 5S*) -4, 5 -5>* h*^* 
D^f>-1, 2-^M^kH7^Ht (1R*. 2S*. 4S*, 
5R*) -4, 5-v* h + ^>v^D^W>- 1, 2-^M+^tH7 
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OMe 

lA .OMe 

U 5 

H 2 NHN0(T*"N^ 

C0NHNH 2 
4, 5-cis 

(1R* ( 2S*, 4R*. 5S*) -4, 5 Y^i/^Z DA^it>- 
1, 2-i?%)V#>m. y^?iH7fJVt (1R*. 2S*, 4S*, 5R*) 
-4, 5-^h*^a^>-i, 2-'^*;^>l6 ^^fJUXf 

)w>m&® (2. 6 4 g ) ©x*/-;wm* domi) 

(1. 97ml)'§iTU HSJDilSLfc, M*T??WILfe©-"6, KfcM 

smu m^\z^x.^)vx-9-)^tu^.xmitu wm&® a. 0 7g) 

! H-NMR (DMSO-d 6 ) <5 : 1. 2 5 - 1. 3 5 ( 1 H, m) , 1 . 5 
5-1. 70 (2H, m) , 1. 91-2. 00 (1H, m) , 2. 40-2. 
50 ( 1 H, m) , 2. 55-2. 70 ( 1 H, m). , 3. 12-3. 20 (1 

H, m) , 3 . 2 0- 3. 4 0 ( 6 H, m) , 3 . 64 (1H, b r . s ) , 
4. 06 (4H, br. s) , 8. 85 (1H, br. s) , 8. 97 (1H, 
b r . s) . 

MS (FAB) m/z : 26 1 (M + H) + . 
[###12 3 6] (1R*. 2S*, 4R*. 5 S *) -4, 5->^h + ->- 

I, 2-^DA+U->j?7S> Mmm. fc(lR*. 2S*, 4S*. 
5R*) -4, 2-5/^0^*>^T5> HOMAOM 
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OMe 

OMe 

"2" = 

NH 2 
4, 5-cis 

(1RV 2S*, 4R*, 5S*) -4, 5-5>*b**>5'*n'V*tf>- 
1, 2-^M^>^F7^F^ (1R*. 2S*. 4S*, 5R*) -4, 

5 h=t^>£ da^>- i , 2 -s^MS+^fc H^^Hoa^* 

(1. 07g) IC* (3. 7g) , «m (1. 9ml) fcitf^X^X-x 
)V (4. 1ml) mXM&TmTmiLtztf^ Mtb'J^A (709 
mg) (1. 6ml) SlOSHBraTFLfc. MTt5»U 

s?x^;ux-5\/WB&#iiU ttfc#;PS'tfA'r*BiLfc. i^x> 

( 1 0 m 1 ) £2lQ;LT. ffit$K v'x^Ax— r;i/0**«ffiT»«S*b> h 
;H>«flj!412 O'CTlBtP^P^bfc. K««*6 0*ClCjin«kL,&«a* (3 
ml) HiTl, 6 0treif$|i9ffi#b£. &i&S*Tr?&#Lfc®^ 

»u a$tcx^y-;w*tD^T«*SL/fc. mtttv&mx.* mvtcB** 

SflfcU mtt&to (7 4 5mg) 

X H— NMR (DMSO-d 6 ) 6:1. 50 — 1. 6 0 (1H, m) , 1.7 
5-1. 87 (1H, m) , 2. 05-2. 15 (1H, m) , 2. 31-2. 
40 (1H, m) , 3. 2 0-3. 4 0 (9H, m) , 3. 75 (1H, br. 
s) , 8. 6 7 (6H, b r. s) . 
MS (FAB) m/z : 1 7 5 (M+H) + . 
[##002 3 73 (1 R*. 2S*. 4R*) -N 2 - (tert-^^» 

#x;W — n 1 — [ (5-^nn-r>F-;i/-2— f;W *;w#x;W -4-fc 

KD^ri/^^V-l, 2-~>#n'vHJ->> ? 7$> 
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BocHN 




#^f!|2 2 1 £mm<D%mK:&Q* (lR*. 2S*, 4R*) -n 2 - 
(tert-^^/M») — N 1 — [ (5-*DD-f>K-;k-2->f 

1 H — NMR (CDC1 3 ) (5:0. 78-2. 30 (16H, m), 3. 41 
-3. 59 (3H, m) , 3. 8 6-3. 9 5 (1H, m) , 4. 12-4. 2 
0 (1H, m) , 4. 8 2-4. 9 1 ( 1 H, m) , 6. 8 1 (1H, s) , 
7. 17-7. 40 (2H, m) , 7. 60 (1H, s) , 8. 03 ( 1 H, b 
r . s) , 9. 18 (1H, b r. s) . 
MS (ESI) m/z : 4 2 2 (M + H) + . 
[##W2 3 8] (1R*. 2S*. 4R*) - 4 - 75? F ;* ?)V- N 2 - 
(tert-^h^toW — N 1 — [ (5-^nD-f>H-JV-2-f 
*;i/^n;H -1, 2-i/2w\*D->i?TS.> 



&%M1 2 7 tmUOfifeT, (1R*. 2S*. 4 R*) — N 2 — ( t e r t 
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[##M2 3 9] (1R*. 2S*) -N, N-tfX (tert-^h^/M 
-4- [ (l-Xh^y*JtoP) ^U^>-1-^JW 75 

V 

HN^COOEt 



1 -73;^^nyoA>*M>i?xf jl/XXrJP (1. 6 3 g) 

^DU^> (6 0ml) fc##U (1R\ 2S*) — N, N-fcf* 
(t e r t -7h* s s1l)Vtf-)l>) -4-#*7-l, 2-^nA^t>^7 
S> (3. Og) , 7k*flShUT-feh^*^*^bU^ (2. 5 1 g) fcfln 

A^H7h^77^- :WMX-9-)V=3 : 1-1 : 1) TSMSU 9 

Sft£»0ft#Stt#A (1. 4 3g) £«fctf:fc#£ft#B (2. 17g) 
QTW? yzmfct LTnfco 
fi&m&foA : 

1 H — NMR (CDC 1 3 ) 6 : 0. 9 0- 1. 0 0 (1H, m) , 1. 05- 
1. 15 (1H, m) , 1. 2 0-1. 8 5 (2 9H, m) , 2. 00-2. 1 
0 (1H, m) , 3. 20-3. 35 (2H, m) , 3. 65-3. 75 (1 
H, m) , 4. 11 (2H, q, J = 7. 1Hz) , 4. 7 5-4. 9 5 (2 
H, m) . 

MS (FAB) m/z : 44 2 (M + H) + . 




NHBoc 
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1 H — NMR (CDCI3) (5:0. 90-1. 70 (2 9 H, m) , 1. 85 
-1. 95 (1H, m) , 1. 95-2. 10 (1H, m) , 2. 20-2. 3 
0 (1H, m) , 2. 85-2. 95 (1H, m) , 3. 20-3. 45 (2 
H, m) , 4. 13 (2H, q, J = 7. 1Hz) , 4. 8 0-4. 9 5 (2 

H, m) . 

MS (FAB) m/z : 44 2 (M+H) + . 
[##M24 0] (1R*, 2S*) -N 2 - [ (5-^bcK>F-;i/-2— f 
)V) %)V#-M -4- [ + i/?u7u/Vy- l-< 

)V1 75/-1, 2-^DAW^75> (£#&ft#A) <h (1R*. 

2s*) — n 1 — [ >H-;v-2— r;i/) -4- 
[ (l-xh^^ji/fcjw wwfuny-i-'OW Tay-i, 2—> 

?U'\^1j->^75> (&#&ft#A) 

(1R*. 2S*) -N, N-h'X (t e r t -7h*r*s%)V#-)l) -4- 

^□^i7->^75> (iL&gft-ifcA) (1. 3 4g) I^DD^^> (2 0 
ml) fc»«?U »»*6BftX^y-;i/ (20ml) &ini*T9 0#MJft#L&. 
*«*«ffi«*UT» (1R*. 2S*) -4- [ 

~>^P7 p P/t>- 1— f;W 757-1, 2-^^P^-tf>> ? 75> &gg£ 
(&#gft#:A) ( 1 . 0 7 g) £&6@#:<i: bT#7c. 

&^x\ ±te<D&jm&&zm 1 2 5 tmm^m^mmu mm\\&m*% 
ft. 

X H-NMR (CDC 1 3 + CD3OD) 6:0. 95-1. 05 (2 H, m), 

I. 2 0- 1. 3 5 (6H, m) , 1. 4 5 ( 1 H, m) , 1. 5 0-1. 90 
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(4H, m) , 2. 00-2. 10 (1H, m) , 3. 05 (1H. m) , 3. 
3 0 (1H, m) , 3. 7 6 (1H, m) , 4. 13 (2H, q, J = 7. 1H 
z) , 6. 98 (1H, d, J = 2. 2Hz) , 7. 21 (1H, dd. J = 
8. 8, 2. 2Hz) , 7. 35 (1H, d, J = 8. 8Hz) , 7. 60 (1 

H, d, J = l. 5Hz) . 

MS (FAB) m/z : 4 1 9 (M+H) + . 

X H — NMR (CDC 1 3 + CD3OD) 6:0. 99 (1H, m) , 1. 20- 

I. 35 (6H, m) , 1. 3 5- 1. 9 0 (6H, m) , 2. 15-2. 25 
(1H, m) , 2. 61 (1H, m) , 3. 36 (1H, m) , 4. 05-4. 

20 (3H, m) , 6. 88 (1H, s) , 7. 22 (1H, dd, J = 8. 
8, 2. 0Hz) , 7. 35 (1H, d, J = 8. 8Hz) , 7. 60 (1H, 
d, J = 2. 0Hz) . 
MS (FAB) m/z : 4 1 9 (M + H) + . 
[##082 4 1] 4- (ter t-^b^>*Jl/»75;) - 1 ->^OA 



3-^PA^t>-l-AM>i(2 5. 3g) *tert-W-;V 
(2 5 0ml) IC»*U hUX3Vl/f^> (2 8ml) , J?7x^V7t^7 
tfUJVT^H (43. 0ml) £Jn*X£iftfcX 1 RtRfl, $£>fc:9 0^X2 B 

>:Sllf^=2 0 : 1) mmUhXWMi^m (2 4. 9g) SftfiiM 



NHBoc 
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X H — NMR (CDC 1 3 ) <5:1. 45 (9H, s) , 1. 45-1. 60 
(1H, m) , 1. 8 0- 1. 9 0 (2H, m) , 2. 0 5-2. 2 0 (2H, 

m) , 2. 35-2. 45 ( 1 H, m) , 3. 78 (1H, br), 4. 56 
(1H, br), 5. 55-5. 65 (1H, m), 5. 65-5. 75 (1 

H, m) . 

[##012 4 2] (1R*. 2S*) -4- (tert-^^>M^7 
5/) -1, 2-v ? kHD^->^^D^l7-> . 



. ##0J1 8 3tmU(D^mx% 4- (ter t-^^y*M^75y) 
- 1 -is9U'\tt>frt>m<k&Vil&&1to 

VH — NMR (CDC 1 3 ) 6:1. 15-1. 30 (1/2 H, m), 1. 3 
5-2. 00 (15H, m) , 2. 15-2. 30 (3/2H, m) , 2. 40 
-2. 60 (1H, m) , 3. 64 (1H, b r) , 3. 7 5-3. 9 0 (3/ 
2H, m) , 4. 00 (1/2H, br) . 
MS (FAB) m/z : 2 3 2 (M + H) + . 
[###12 4 3] (1R*. 2S*) -4- (ter 

5 J ) - 1 , 2 h'y^D 'V*iJ-> (5£#ftft# «ktf £#5te#B ) 



##0J1 2 7£ITO<D3r8n?, (1R*. 2S*) -4- (tert-^b* 
y*JV»75;) -1, 2 -yk h'D^yy^ o^i)->^f,^M 
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£#:g'i4#A : 

X H — NMR (CDC 1 3 ) 6:1. 4 5 (9H, s), 1. 40-1. 55 
(1H, m) , 1. 5 5- 1. 8 0 (3H, m) , 1. 95-2. 15 (2H, 
m) , 3. 53 (1H, m) , 3. 59 (1H, br) , 3. 80 ( 1 H, 
m) , 4 . 7 0 ( 1 H, b r ) . 
4#fttt#B : 

1 H — NMR (CDC 1 3 ) 6:1. 27 (1H, m) , 1. 44 (9H, 
s) , 1. 40-1. 55 (1H, m) , 1. 80-2. 00 (2H, m) , 
2. 00-2. 15 (1H, m) , 2. 21 ( 1 H, m) , 3. 48 (1H, 
m) , 3. 77 (1H, br) , 3. 89 (1H, br) , 4. 34 (1H, b 

r) • 

[##092 4 4] 4- (4-fcfUS^W Sift SKA 



4-7n*lfUS» Hildi. 7g) t4-M^>7x^Mn> 
K (10. 0 g) £b;VX> (2 5 0ml) -7k (2 5 0ml) <omG&Wz& 
*U T-b^X (h'J7x^MX7^» KyWA (0) (5. Og) t 
h U V A ( 2 5 . 4g) ^JUfebPAT, 1 2 0 CT1 9 I^KiPfBSM 

iTlttl:lfc. 7kJi£fMx5P;VT»Ufc©l3, LTflrffi-TSB 
fc&5flKU MMMHfc (8. 3 7g) **&S0#£l/*a»fc. 
'H-NMR (DMSO-d 6 ) (5:8. 11 (2H, d, J = 8. 8Hz) , 
8. 14 (2H, dJ = 8. 8Hz) , 8. 35 (2H, d, J = 6. 6H 
z) , 8. 9 7 (2H, d, J = 6. 6Hz) . 
MS (FAB) m/z : 2 0 0 (M+H) + . 
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[###12 4 5] 4- (4-trU^;W MM ^fJUXf^ 



4- (4-tru^;W SJ8.M (12. 4g) (200 

ml) fc»#U SMI (5ml) ZtaXX 3V$ma!mMLl>fto 

*THft;U WBfc&tt O. 8 6g) £fcfi»*il>T»fc. 
'HNMR (CD C 1 3 ) 5:3. 9 6 (3H, s) , 7. 54 (2H, d, J 
= 5. 9Hz) , 7. 71 (2H, dJ = 8. 3Hz) , 8. 16 (2H, d, 
J = 8. 3Hz) , 8. 71 (2H, d, J = 5. 9Hz) . 
[##002 4 6] 4- (4-^h^>*;^-;P7x-;W t?U5>> N-^ 



4- (4-tfU^;!/) $IIS ^KXf^ (1. 4 9g) ^DO^ 
(3 0ml) tC»#U 7 0%m-^OD5asfifSM (3. 46g) , 

7t. 8«s«jETS*u mmtt&m u. 3 3g) £6&@#£bT#7c. 

1 H — NMR (DMSO) (5:3. 88 (3H, s) , 7. 86 (2H, d, J 
= 7. 2Hz) , 7. 94 (2H, d, J = 8. 3Hz), 8. 05 (2H, 
d, J = 8. 3Hz) , 8. 30 (2H, d, J = 7. 2Hz) . 
MS (FAB) m/z : 2 3 0 (M+H) + . 
[###12 4 7] 4- (4-*«y7i^V) tf'Jv> N-*^>F 
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COOH 



4- (4-^b+->AM-JV7x-;l/) fcfUv>> N-^-^h* (8 0 2 
mg) &9tt1t> (20ml) fcJ®5?U 1 titi&Mfci' h U ( 5 

ml) Sin*.* gffiT?2P#|igfll#bfc. l£j£8fflfc*»i£ 

(5ml) ZMZ-T^mh. $6(CtK (5ml) fciafcT, £Dfci£®£3Ifc 
U ftji4b£-<ft (6 2 7mg) £afiS#£bT#&. 
*H— NMR (DMSO) 5:7. 8 5 (2H, d, J = 7. 2Hz) , 7. 9 
1 (2H, d, J = 8. 3Hz) , 8. 03 (2H, d, J = 8. 3Hz) , 
8. 3 0 (2H, d, J = 7. 2Hz) . 

[###12 4 8] 2- (4-*^^7x-;W t!U^> N-^^F 



4- (2-tfU^;W gfeJR»«kO'±IB##«!iRfilfcUT^tfc2- (4 
-ih+S'AM^x-W tf U> ? > N-tf^K (2 6 0mg) SI, 
4-mH-> (10ml) fc**U l»S**fc^hU£A#*l* 

(2. 0 0ml) 2(OT«*«H*bfc. JR^*«ffiT»ltU 81 

(6ml) ^ira^fe®^ «fffl b fctfclftfc U WBft;£«i 

(2 0 2mg) §lfi#l«@#tbt#fe. 

! HNMR (DMSO-d 6 ) 6:7. 41-7. 45(2 H, m), 7.65 
-7. 69 (1H, m) , 7. 94 (2H, d, J = 8. 3Hz) , 8. 02 

(2H, d, J = 8. 3Hz) , 8. 34-8. 3 8 (1H, m) , 13. 09 

(1H, s) . 
MS (FAB) m/z : 2 1 6 (M+H) + . 
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[###12 4 9] (1R, 2R, 4S) — N 2 — (tert-7>^/Mfc 
)V) — N 1 — >Y~)V-2-' i)V) 5dW^l'-4-Ih^^ 



COOEt 




1) ###u 5 8 tmm<Djjmz£V), as, 3r, 4r) -4-7^k-3 

- (tert-yh^>M»75y) ^ w\tt>- 1 -*^>B6x 
fMXf^e. (1R, 2R, 4S) -N 2 - (t e r t-7b*is%)Vtf~ 
)V) -4-xh^M»-l, 2-i/^DAW>^75>!£tWt 

2) ##m 5 9 tmkoxfiffiz&x). ±M<D£i&Mftt>Wkmfc&%>}&m&mfc 

! H-NMR (CDC1 3 ) (5:1. 22-1. 72 (1 5H, m) , 2. 15 
-2. 2 8 (2H, m) , 2. 4 1-2. 4 9 (1H, m) , 2. 8 5 (1H, 
brs), 3. 62-3. 75 (1H, m) , 3.78-3. 92 (1H, 
m) , 4. 12-4. 28 (2H, m) , 4. 5 6-4. 6 3 ( 1 H, m) , 
6. 88 (1H, brs), 7. 20 (1H, dd, J =.8. .8 and 2. OH 
z) , 7. 33 (1H, d, J = 8. 8Hz) , 7. 5 2-7. 5 7 (1H, 
m), 7. 59 (1H, d, J = 2. 0Hz), 9. 24 (1H, s). 
MS (ESI) m/z : 4 6 4 (M+H) + . 
[###12 5 0] 6-^DD-2->7;*;U> 
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6-#PP*/U> (2. 50g) ^OD/^> (25ml) fc»#U )X 
ftTm-^najllcM^ (3. 7 1 g) ^mT^TiB#F B 1it#bfeo 5?* 

> (4 0ml) te»#U ^ryfchV^Vz/VJV (2. 0ml) , SftN, 

n-^^I/^ww^ (i. somi) »ii9»«i/fc. $6 

iZi/TXkbV^JVi/Vfr (1. 0ml) , SftN, N-^W^j;WW 
;M0. 8 0ml) SiD^lTl 6l^l«JnJRJl«£^ ^DD^^>t?MUT 
1 0 U £ AtK« (40ml) Itl&XT 3 0 ^$8S£# 

>&MtL. #rtfJLW<5*8l&&3flfcU tdft^i (1. 7 7g) 

» Tiibt, SSJUbfr* (0. 8 0g) £»3tfe*gft£LT&fc. 
1 H — NMR (DMSO-d 6 ) 6:7. 94 ( 1 H, dd, J = 9. 0, 2. 
2Hz) , 8. 09 (1H, d, J=8. 5Hz) , 8. 15 (1H, d, J = 
9. 0Hz) , 8. 29 (1H, d, 3 = 2. 2Hz) , 8. 63 (1H, d, 
J = 8. 5Hz) . 

MS (FAB) m/z : 1 8 9 (M + H) + . 
[##082 5 1] 6-^DD+/'J>-2-*M>^ 




6-^OD-2-V7;^U> (1. 7 3g) (4 0ml) fcfctf 

u 1 9 w»Mbfco *fffi***»i/fc«, *?feu mm 

(i. sig) ^i«tbt#fc, 

X H — NMR (DMSO-d 6 ) 6:7. 87 ( 1 H, dd, J = 9. 0, 2. 
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4Hz) , 8. 10-8. 20 (2H, m) , 8. 24 (1H, d, J = 2. 2 
Hz) , 8. 52 (1H, d, J = 8. 5Hz) . 
MS (FAB) m/z : 2 0 8 (M + H) + . 
[#%0>J2 5 2] (IS, 2R, 4S) -N 1 -^^^*^*^^- 
N 2 - (tert-^h^M-JI/) -4-ih^>*M-Jl/^nA+ 



COOEt 



BocHN 




^C00CH 2 Ph 

(IS, 2R, 4S) — N 2 — (tert-yh^>M») -4-lh 
*>'%)V#-)W>>7U'\*D->z?7$> (3. lOg) ^fh7kHP77> 

(50mi) ffiam&mi- 1 u # &7k®m ( 5 0 m 1 i £in*_7to 

^»m^>^^v'^;Vfc;i/ (1. 7 1ml ) SfcJftT-eSTFbfc 
0%, tlT3 0Kl#tfc. EJfi*fcfc*in*X3\«/ (2 0 0 ml) £7K 

(2oomi) mwpL. ftmkft*&zt3i*Dtco Gffia&m*m&-hvv&\z 
&ynmvtc0%. mm^m^y^vtco mmvtcmw^^h, w>mit&w 
(3. 2 4 g ) ^mmwtvxntzo 

1 H — NMR (CDC 1 3 ) 5:1. 24 (3H, t, J = 7. 1Hz) , 1. 
29-1. 44 (lH.m), 1. 5 1-1. 64 ( 1 H, m) , 1. 7 2- 
2. 0 2 (4H, m), 2. 27-2. 40 ( 1 H, m) , 3. 60-3. 73 
(1H, m) ,4. 00-4. 15 (3 H, m) , 4. 5 9 (1H, br. 
s), 5. 01-5. 13 (2H, m), 5. 26 (1H, br. s) , 
7. '27-7. 38 X5 H, m). 

[###12 5 3] (IS, 2R, 4S) - 4 -%)V'$*i'-lX l -1>?)1stt 
^#;|/#-JW-N 2 - (tert-^^>M^-iV) -1, 
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COOH 




"C00CH 2 Ph 

(IS, 2R, 4S) -N 1 -'<>^;^+^*JV#-;P-N a - (tert- 

==> (6 2 0mg) &fb7tHD77> (10ml) fc»*U M'Jf!) 

(9 3mg ) (5. 0ml) SimATSfiTl 6l$Mj|# 

bfc. SJ&JfcfcTRHfcft; U W A 1 7Xf ntl (221mg) £>SinL£»T!2l$W« 

(5 8 0mg) SfcfiJ&ttlMliLTfcfc. 

1 H— NMR (CDC 1 3 ) 6 : 1. 2 2-2. 0 2 (6H, m) , 1. 44 
(9H, s) , 2. 27-2. 45 (1H, br) , 3. 71-3. 76 (1 
H, br) , 4. 09 (1H, br) , 4. 66-4. 71 (1H, br) , 
5. 10 (2H, s) , 5. 26 (1H, br) , 6. 15 (1H, b r) , 
7. 35 (5H, s) 

MS (FAB) m/z : 3 9 3 (M+H) + . 

[###!2 5 4] (IS, 2R, 4S) -N 1 -*.>i?)btt5sjl)Vtf~)V-N 
2 - (tert-^b^A;Vfc;W -4- (N, N-^^WkfriWTO-f 
;W -1, 2-^DA^1f>S?75> 
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^CO0CH 2 Ph 

(IS, 2R, 4S) -4-M#+^-N 1 -^>^M+y*M-JI/- 
N 2 — (tert-y^yMfc;W - 1 , 2 - s s2 DA+it>^75 > 
(5 8 0mg ) £v^DP^> (5 0ml) i£}&fl?U ^^T5> i& 
mm. (2 4 0mg) , KUX^;K7S> (0. 41ml) , 3- 
7^/^otf;W -l-xfMMy^f5F IiS(4 2 0mg) , 1-t 

FD^>'^>ybU7 % /-;n7Kfnti (3 4 0mg) ^m^xm^nmmmw 
vtco &j&m\zi;*?-)i7^> mmu usomg) <h>ux^;v7^> 

(0. 8 2ml) SriiiPU IMC18H«Lfc. H«£7j<fcftir& 

- : ^{k;^5 1 l/>=3 : 4 7^2 : 2 3) xmUh^Mih^m 

(6 2 Omg) £LT#fc. 

'H-NMR (CDC 1 s ) 5:1. 2 6 - 1, 9 8 (6H, m) , 1. 4 4 
(9H, s) , 2. 5 7-2. 6 3 (1H, m) , 2. 9 3 (3H, s) , 3. 

02 (3H, s) , 3. 70 (1H, br. s) , 4. 14 (1H, br. 
s) , 4. 65 (1H, br. s), 5. 10 (2H, s) , 5. 0 5-5. 1 

3 (1H, br) , 7. 35 (5H, s) 
MS (FAB) m/z = 420 (M+H) + . 

[#%f!)2 5 5] (IS, 2R, 4S) — N 2 — (te r t-7*h+^M-. 
)V) -4- (N, N-^^)Vtl)VA^)V) -1, 2-y;7 0^D->^7S 
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BocHN 




(IS, 2S, 4R) -N^WM^^JhN'-U e r t 

-7h* 3 sii)Vtf—) -4- (n, n-^^wwuwto^w - 1, 2-zs& 

P^it>^75> (5 6 Omg) ^rh^t KP7^> (1 0 0ml) 

U 10%A°^^A^ (2 2 Omg) *^*3flft«Tl 7WfWHI^bfc. 

M«33ciL 3**«fcl4WBfcfc* (3 7 Omg) £^iftiRJ|&RibT& 

'H-NMR (CDC 1 3 ) 5:1. 2 1-1. 87 (6H, m) , 1. 45 
(9H, s) , 2. 6 4-2. 7 5 (1H, m) , 2. 9 2 (3H, s) , 
3. 02 (3H, s), 3. 73-3. 78 (2H, br. s) , 4. 93 (1 
H, b r. s) 

MS (FAB) m/z : 2 8 6 (M+H) + . 

[##0iJ2 5 6] (IS, 2R, 4S) — N 2 - (tert-^m*M- 
;W -N 1 - C (6-^on^y U>-2— f;W %)Vtf~M -4- (N, N 
-^^^;v*;wt*>r;w -1, 2-y^nA+t>s;75> 




0 
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###ll 5 9tmUO^mT' (1 S, 2R, 4S) -N 2 - (t e r t-^h 

*->#;!/fc;i/) -4- (n, N-vt^vtDvn^jv) -i, 

X H — NMR (CDC 1 3 ) 5:1. 41 (9H, br) , 1. 50-1. 70 
(1H, m) , 1. 7 5- 1. 9 5 (2H, m) , 1. 9 5-2. 2 5 (3H, 
m), 2. 65-2. 80 (1H, m), 2. 96 (3H, s), 3. 0 7 (3 
H, s), 4. 15-4. 30 (lH.m), 4. 30-4. 40 (1H, 
m) , 4. 95 (1H, br) , 7. 66 (1H, d, J = 8. 8Hz) , 7. 
84 (1H, s) , 8. 00 UH, d, J = 8. 8Hz) , 8. 19 (1H, 
d, J = 8. 6Hz) , 8. 30 (1H, d, J = 8. 6Hz) . 
MS (FAB) m/z : 4 7 5 (M + H) + . 
[#%#I2 5 7] (±) -N-4n;1/5;1/- (4-^DD7i-JW T?-> 




(±) - ,(4-^on7i^) 77-> ^fiUXrJk 
(2. OOg) .^DD^> (2 0ml) CHI, 3- (3-^3MKT 
$y^Dlf;W - l-I?MJ^y-<5H (1. 60g) , 1-kF 

D^^^yhury-^iTKWti (i. 2 3g) , N-*^;w&;v*y > 

(1. 90ml), ^ (0. 3 0ml) ^Jn^Tl 5^1^Lfc. 

m (o. 3 0mi) »ki 5ftr*mft?%mft*3isimMLtz&. .i?zu 

^^y-;l/=4 0 : 1) T*fMU ^ft-gr^ (1. 2 1 g) 
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J H-NMR (CD C 1 3 ) 6:3. 10 (1H, dd, J = 13. 9, 5. 6 
Hz), 3. 18 (1H, dd, J = 13. 9, 5. 9Hz), 3. 7 5 (3 
H, s) , 4. 95 (1H, m) , 6. 07 (1H, br) , 7. 05 (2H, 
d, J = 8. 3Hz) , 7. 27 (2H, d, J = 8. 3Hz) , 8. 18 (1 
H, s) . 

MS (FAB) m/z : 24 2 (M + H) + . 
[###12 5 8] 7-^DD-TV3V U>-3-*;i/#>^ ^^JVXXfJl/ 



(±) -N-*;i/5;i/~ (4-^DD7x-JW 75~> ^^JUXfJl/ 
(1. 4 5g) §y?PP^> (4 0ml) izmMV, WJMP'JH 
(0. 5 7ml) ^iTFLfc. ill:T3 0#Mm fti&ft- 1 OtCTi 

z^ftft* (1. i7g) ^p^.T^cT4HF H m#Lfeo lmmim&mTL, 
$&Mffi@*u (3 8mi) mmm (2m n £ 

ip^.T2 o^nnMSltbfeo «7jc^hU^A7K»^in^.T^^DD^^ 

^r;^^A^7DVh^77^- (s\*1f> : BMX.?-)V= 2 : 1 —I^X?;]/) 
T?*MSU iCII^tJ (0. 2 5g) ZMteBMitLTWc. 
1 H— NMR (CDC1 3 ) 6:4. 07 (3H, s) , 7. 74 (1H, d 
d, J = 8. 8, 2. 0Hz) , 7. 94 (1H, d, J = 8. 8Hz) , 8. 
06 (1H, d, J = 2. 0Hz) , 8. 59 (1H, s) , 9. 28 (1H, 
s) . 

[###12 5 9] 7-£nn-rv3v V>-3-%)V$>m. -j&aHK 
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U>-3-*;i/3j?>» /fmfJl' (0. 23g)£ 

«i&Bi (lomi) \zmm^Ti 8mmmmm.MLtco Emm^mm^^sm.^ 

Ttf, #ftH*SaPR«, *ftU ffiifc&tt (0. 2 1g) £$|-fe@#£LT# 
fc. 

1 H — NMR (DMSO-d 6 ) 6:7. 96 (1H, m) , 8. 29 ( 1 H, 
d, J = 8. 5Hz) , 8. 44 (1H, s) , 8. 72 (1H, s) , 9. 4 
5 (1H, d, J = 6. 6Hz) . 
MS (FAB) m/z : 2 0 8 (M + H) + . 

[##0112 6 0] (IS, 2R, 4S) -N 2 - (t e r t -7h*ris%)V&~ 
)V) — N 1 — [ (7 -#op-fv*/U >- 3 -<;P) -4- 

(n, N-i?^^;i/*;ww;W -1, 2-->£aA3rif>s?75> 




##0U 5 9^ratSl0^racT (1 S, 2R, 4S). -N 2 - (t e r t -7h* 
z/tl)V$zi)V) -4- (N, N-S^^WWWt^f-JW -1, 2-v-^da^ 

1 H — NMR (CDC 1 3 ) <S : 1. 30-1. 65 (1 OH, b r) , 1. 7 
5-1. 90 (2H, m) , 1. 90-2. 25 (3H, m) , 2.. 6 5-2. 
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90 (1H, br) , 2. 96 (3H, s) , 3. 08 (3H, s) , 4. 20 
-4. 30 (1H, m) , 4. 3 0-4. 40 (1H, m) , 4. 93 (1H, 
br), 7. 68 (1H, m) , 7. 90 (1H, br), 7. 99 (1H, 
s), 8. 35-8. 70 (2H, m), 9. 01 (1H, br). 
MS (FAB) m/z : 4 7 5 (M + H) + . 

immii (±) -c i s-n 1 - [ >h-;p-2-<;w # 

)V$~M -N 2 - [ (5-;WW-4, 5, 6, 7-fh7tFD^/D 

[5, 4-c] tfU^>-2— f;w #;Wfci;W -l, 



(±) -c i s -N- [ >k-;u-2-' r;w 

-1, 2-y/7D^DA°>^75> (10 8mg) *5<ktf 5 -*9^-4, 5, 

6, 7-fh7t kp^7\/p [5, 4-c] truv>-2-#;w?>m 

(124mg) £N, N-^pWWkk75K (3ml) fc»#Ufc» 
^fcl-tHP^r^>VhU7\/-;H7Kfn^ (7 1mg) . £<fctfl- (3 

-^^^;i/75y^ptf;w -3-ifjw;i/^-f$H &K&U00 

mg) fcSfifcTJn*., 8 0^Ufc. *S!*>^*fflViTR««ft«KT* 
fgft, zk (50ml) *«fctKIS»*m**^hU^*»« (50ml) %M 
X, ^PP^^>1?ttttJLfc. ^S^t>-i-T«a^hU^AT^ 

tt&m (7 2mg) £&6E#£LT#&. 
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X H — NMR (DMSO-d 6 ) 0:1. 15-1. 35 (2 H, m). 2. 8 
8 (3H, s), 2. 95-3. 25 (4H, m) , 3. 35-3. 75 (2 
H, m) , 4. 3 2-4. 4 5 (1H, m) , 4. .6 8 ( 1 H, br, J = l 
5. 4Hz) , 7. 08 (1H, s) , 7. 17 ( 1 H, dd, J = 8. 6, 
2. 1Hz) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 70 ( 1 H, 
s) , 8. 5 0 (1H, br, J = 11. 0Hz), 8. 56 (1H, br. 
s) , 11. 56 (1H, br, J = 19. 3Hz), 11. 86 ( 1 H, 
s) . 

MS (FAB) m/z : 4 3 0 (M + H) + . 

mMW2] (±) -c i s-N 1 - [ (5-i7PD-r>F-;i/-2— i)V) % 
)V#~)V] — N 2 - [ (5-*3\>l>-4, 5, 6, 7-fh7tFuf7yn 

[5, 4-c] 2-' r;W -l, 2— >s?7 



CI 




(±) -c i s-n- [ (5-^dd<>h-;p-2 — r;u) 
;W ] -l, 2-vvn7$yvy^y (ii7mg) sn, n-s^^sMv^' 

(5ml) KliSfrU 5-^^-4, 5, 6, 7-rh7kHn^7 
[5, 4-c] tfU^>-2-*;Wsi?>fit iJfDA* (136mg) , l 
- (3-^^W5;^nif;v) - 3 -x^;w#;H$$M 5 H ttifttt 
(2 5 5mg) , ■l-kHO*5/^>\/hU7l/-)H*fiI« (9 0mg) SrfllJ 
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^□n^^>=7 : 93) rmmLtzo nzntzik&mzwwix.?)v&&tfi 
*mttia%.x* tkcrcizmmm, *m\sT$mte&h (5 6mg) mm* 

1 H — NMR (DMSO-d 6 ) 5:2. 00-2. 35 (4H, m) , 2. 8 
8 (3H, m) , 3. 10 (2H, br. s) , 3. 2 0- 3. 75 (3H, 
m) , 4. 2 0-4. 8 5 (3H, m) , 7. 09 (1H, s) , 7. 16 (1 
H, d, J = 8. 8Hz) , 7. 38 (1H, d, J=8. 8Hz) , 7. 71 
(1H, s) , 8. 63 (1H, d, J = 8. 3Hz) , 8. 85 (1H, d, 
J = 8. 6Hz), 10. 85-11. 20 (1H, br), 11. 81 (1 
H, s) . 

MS (FAB) m/z:444 (M + H) + . 

immms] (±) -trans — n 1 — c (5-^pp-t> f-;w- 2--r 

;V) #;i^-Jl/] -N 2 - [ (5-pWl/-4, 5, 6, 7-fb5t HD^T 

[5, 4-c] tfu^>-2— r;w #;v#x;w -1, 2- 3^0*0* 



(±) - t r ans-N- [ (5-PW1/-4, 5, 6, 7-fh7kHn 
^TVa [5, 4-c] M D5>>-2— f;W *;tafci;M -i, 2->^a^ 
>^>^7^> (12 0mg) SN, N-^^*M75F (5 

ml) 5-i'DD'f>Hh2-W>l (8 0mg) , 1- 

(3-^^^75yycitf;W -3-X^AM^5H SMit (9 8 



CI 
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mg) , l-tKD^r^>yhU7 % /-;H7K»« (2 3mg) *5<fctfhUx 
^)V7^> (1 4 1 /z 1 ) fcira*., SIT3 BH#bfc. »i£§«EETS*U 

= 9 3:7) Tf»«U t#£nfc^£@#£v;7 00^>- (5m 1 ) -*5«ktf 
lIMx^7-;i/» (2 8 2m 1) fciOfcfc. fft&X3\n/&i)0*.* 

mbe-r^u ^ufcttis^ifcu «iwfe:^ (io9mg) *®.n&mfct 

'H-NMR (DMSO-d 6 ) 5 : 1. 64-1. 7 4 (4H, m) , 1.9 
8-2. 02 (2H, m) , 2. 89 (3H, s) , 3. 14 (2H, br. 
s) , 3. 4 7 - 3. 6 5 (2H, m) , 4. 2 9-4. 6 3 (4H, m) , 
7. 10 (1H, d, J = l. 5Hz) , 7. 14 (1H, dd, J = 8. 5, 
2. 0Hz) , 7. 38 (1H, d, J = 8. 5Hz) , 7. 68 (1H, d, 
J = 2. OHz), 8. 55 ( 1 H, d , J = 8 . 5Hz), 8. 91 (1H, 
d, J = 8. 5 Hz) , 11.49 (1H, br. s), 11. 76 (1H, 
s) . 

MS (ESI) m/z : 4 5 8 (M+H) + . 

L$mW4] (±) -c i s-N 1 - [ (5-^no-r>H-;i/-2—r;i/) 7. 
- N 2 — [ (5-^^-4, 5, 6, 7 - f b7hHn?7yD 

[5, 4-c] tru^>-2— f;w #;i^x;w -1, 2—>#o^>^>> ? 

^ ^^^^^^ b 



CI 
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nmM2tmm<D%mx\ (±) -cis-N- [ (5-^dd-i-7x 

-)V7,)V^)V^yY-)V-2-^)V) -1, 2-v#d^>^> 

y75> (4 0 9mg) , 5-^9^-4, 5, 6, 7-fh7kFnf7yn 
[5, 4-c] ¥W>-2-timym V^V&tM. (2 5 0mg) &<fctfl 
-fc FD^^>yhUT % /-;H7KfPtl (6 1mg) SrN, N-^^Wl/tfsJl/ 
(7ml) \zmmV, 1- (3 -z?*?-)V7$ J 7°nfc: 0 ;i/) -3-X5P 
;P*;i/^^-T^F MI (2 5 9mg) &m&MtVTfcfo%1kZ>Z.t\z<k 

Ullite'&tl (1 8 2mg) £$m&@Kfc<hbT#7i, 
1 H — NMR (DMSO-d 6 ) 5:1. 43-1. 85 (6H, m) , 2. 9 
4 (3H, s) , 3. 15 (2H, br. s) , 3. 4 9-3. 8 4 (3H, 
m) , 4. 23 (1H, t, J = 7. 5Hz) , 4. 3 5-4. 6 3 (2H, b 
rm), 6. 78 (1H, s) , 7. 22 (1H, dd, J = 8. 8, 2. OH 
z ) , 7 . 3 0 ( 1 H, br. s ) , 7 . 5 4 ( 1 H, br. s ) , 7 . 8 8, 
7. 90 (1H, each s) , 8. 15 (1H, br, J = 8. 3Hz), 
11. 55-11. 75 (1H, brm), 12. 01 (1H, br. s). 
MS (ESI) m/z : 4 9 4 (M+H) + . 

Lnt&MS] (±) -c i s-N 1 - [ (5-#ninK>F-;i/-2— f;W 7>. 
;1/tJn-;W -N 2 - [ (5-^^;i/-4, 5, 6, 7-fh7hHDf7 s /D 

[5, 4-c] tfu^>-2 — -1, 2-^om^>^ 



(±) -c i s-N- [ (5-PWV-4, 5, 6, 7-fh7tFDf7 
% /P [5, 4-c] eUv ? >-2— TJW -l, 2-S/7DA*1t 
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>/75> MJ7;k*PftlHtt (4 0 0mg) £$>£DP**> (10ml) 
\ZffiML, HJX9\JKT5> (0. 514ml) t. 5-^DD-l-7x-;V 

x;u*n;p-r > K-;i/- 2 -tji^-ji^ p ^-f H mm 2000- 

119253) (3 1 9mg) *J)D*.. mU^l 5ft&WVtca KfomzfrZliU 
J£TTg£U ^££i/U#^;kfc5££a^ 1^5:7 .f- ($^7PP*^>: 

^^y-;w=ioo : 3) \z&vmmi>, im&fewmn&mc. z.n^hy 

kFn77> (3ml) K|gfi?U (2ml) , l^TK^^h'J 

<7Atk?§^ (1. 5mi) ^m^2mmmmm.^vrc a M/»&MffiT«*gu 

?U-?h?774- (i?2uu*?> : *^/-;l/= 10 0 : 3) ££9*113 

u ^fe?aw®^#feo iin(ci^^m ami) sira^fcn, msrm 

«IU (1 0 8mg) S«j|fi?a«««tbT»&. 

1 H — NMR (DMSO-d 6 ) (5 : 1. 2 0 - 1. 7 8 (8H, m) , 2. 9 
4 (3H, s) , 3. 13 (2H, br. s) , 3. 2 2-3. 40 (1H, 
m) , 3. 44-3. 7 0 (3H, m) , 3. 83-3. 95 (1H, m) , 
4. 2 0-4. 7 0 (1H, m) , 6. 78 (1H, s) , 7. 18-7. 30 

(2H, m) , 7. 44 (1H, s) , 7. 69 (1H, br. s), 8. 09 

(1H, br. s), 11. 92 (1H, s). 
MS (FAB) m/z ; 5 0 8 (M+H) + . 

[HS&#J6] (±) - trans-N 1 - [ ( 5 -d? DD< > 2 -> f 

;W -N 2 - [ (5-^^-4, 5, 6, 7-fh7kFD?7 

>/□ [5, 4-c] fcfUv^-2— <;w -l, 2-i/^P^1r 
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CI 




(±) - t r an s-N- [ (5-*^- 4, 5, 6, 7-fh7k:Fn 
[5, 4-c] tfU> ? >-2— OV) %)V?$~)l] -1, 
*D->i?7^> h'J7;V^Pl^^ (3 0 0mg) £N, N-z^^^)V^)VA 
7SF (2 0ml) te»*U 5-^PD-T>H-;i/-2-*;i/^>m (10 9 
mg) , l-tHD^^>l/bUT 4 /-;H7jcfDtl (9mg) > 1- (3-^ 
^^T$77°Ptf;W -3-If»#y-f5F &gtfft (3 2 1mg) > 
HJX3^75> (0. 2 3 2ml) £in^ST-«#L£o n£#>7% 

D k^dsisu m&mwwnzmrzo z.ntzimi&m dmi) £tn*.fc 

Wilb, H^ft-i* (2 0 3mg) £M&?&»®tbT#fco 
'H-NMR (DMSO-d 6 ) (5:1. 25-1. 40 (2H, m) , 1. 4 
6-1. 81 (4H, m) , 1. 8 8- 1. 9 8 (2H, m) , 2. 89 (3 
H, s), 3. 00-3. 7 6 (5H, m) , 3. 86-3. 97 (1 H, 
m), 4. 00-4.10 ( 1 H, m) , 4. 25-4. 72 ( 1 H, m) , 
7. 03 (1H, s) , 7. 12 (1H, dd, J = 8. 5, 1. 2Hz) , 
7. 38 (1H, d, J = 8. 5Hz) , 7. 64 (1H, s) , 8. 28 (1 
H, d, J = 8. 5Hz) , 8. 54 (1H, d, J = 8. 5Hz) , 11. 7 
0 (1H, s) . 

MS (FAB) m/z : 47 2 (M+H) + . 
[SKEI6W7] (±) -c i s-N x -.[ ( 5 -^DD-f > H-;P- 2 — - f )V) % 
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)\,tf~M -N 2 - [ (5-^^;U-4, 5, 6, 7-fh7tHD^77D 
[5, 4-c] tfUi^>-2— i)V) -1, 2-=/>7U'\3c-V>y 

*7 *S <^i§^^L 



mffiMQ tmM<Djj&T:\ (±) -c i s-N- [ (5-^5P;>-4, 5, 
6, 7-fh7kHo^/D [5, 4-c] t°Uv>-2— OV) t>)\>i£~ 

'H-NMR (DMSO-d 6 ) (5 : 1. 3 5 - 1. 7 0 (6H, m) , 1 . 8 
0-2. 06 (2H, m) , 2. 89 (3H, s), 3. 00-3. 27 (2 
H, m) , 3 . 3 5-3. 51 ( 1 H, m). , 3 . 5 7- 3. 8 2 ( 1 H, 
m), 4. 15-4. 30 (2H, m) , 4. 32-4: 48 (1H, m) , 
4. 6 0-4. 74 (1H, m) , 7. 15 (1H, s) , 7. 17 (1H, d 
d, J = 8. 8, 2. OHz) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 
70 (1H, d, J = 2. OHz) , 8. 14 (1H, br. s) , 8. 36- 
8. 48 ( 1 H, m) , 11. 51 (1H, br. s ) , 11. 86 ( 1 H, 
s) . 

MS (FAB) m/z : 4 7 2 (M + H) + . 

mmms] (IS, 2R) — N 1 — [ (5-^DP-f >H-;P-2-^;W * 
-N 2 — [ (5-*?)V-4, 5, 6, 7-xh^t:HP5 1 Tyn 

[5, 4-c] fc!U5?>-2— f;W *;P#=JW -1, 
75 > 
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CI 



— N 




m&M6 tmm<Djjmr\ (ir, 2s) -n 1 - c (5-^^-4, 5, 

6, 7-ff7tFDf7yn [5, 4-c] tf»J v>- 2 

[a] D - 1 2 8. 7° (2 0. 8*0, C=0. 5, CHC 1 ,) . 
'H-NMR (DMSO-d 6 ) 6:1. 38-1. 52 (2H, m), 1. 5 
5-1. 70 (4H, m) , 1. 8 9 - 2. 0 7 (2H, m) , 2. 38 (3 
H, s) , 2. 7 0 - 2. 7 7 (2H, m) , 2. 7 8- 2. 8 7 (2H, 
m), 3. 63 (2H, s), 4. 20-4. 30 (2H, m) , 7. 12 (1 
H, s) , 7. 14 (1H, d, J = 8. 8Hz) , 7. 41 (1H, d, J = 
8. 8Hz) , 7. 67 (1H, s) , 8. 10 ( 1 H, d, J = 6. 9H 
z) , 8. 30 (1H, d, J = 8. 1Hz) , 11. 77 ( 1 H, s) . 
MS (FAB) m/z : 47 2 (M+H) + . 

MS#I9] (1R, 2S) — N 1 — [ (5-£nnK>F-;V-2-' t )V) ts 
)Vi£~)V\ — N 2 — [ (5-^)1-4, 5, 6, 7-f h7fcHDf7!/D 

[5, 4-c] t!U5>>-2— r;w *;v#-;w -1, 2->^daw>^ 

75> 



HI»J6 (IS, 2R) — N 1 — [ (5-^^-4, 5, 

6, 7-fh7k Fn^TVD C5, 4-c] t!U > ? >— 2 — f;» #;!^~ 
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)V\ -1,. 2-^D^t>^7$> (M&#A) 
[a] u+125. 7° (2 0. 8*0, C=0. 5, CHC 1 3 ) . 
1 H — NMR (DMSO-d 6 ) (5 : 1. 3 8 - 1. 5 2 (2H, m) , 1 . 5 
5-1. 70 (4H, m) , 1. 8 9-2. 0 7 (2H, m) , 2. 37 (3 
H, s) , 2. 7 0 - 2. 7 6 (2H, m) , 2. 7 8 - 2. 8 6 (2H, 
m) , 3. 6 3 (2H, s) , 4. 2 0-4. 3 0 (2H, m) , 7. 13 (1 
H, s) , 7. 15 (1H, d, J = 8. 8 Hz) , 7. 41 (1H, d, J = 
8. 8Hz) , 7. 67 (1H, s) , 8. 10 ( 1 H, d, J = 6. 9H 
z) , 8. 30 (1H, d, J = 8. 1Hz) , 11. 78 (1H, s). 
MS (FAB) m/z : 47 2 (M + H) + . 
\MMffll 0] (±) -c is-N 1 - [ (6-^DDt7^U>-2-'f;W 

;fr;H?-;W — N 2 - [ (5-^^;i/-4, 5, 6, 7-fh7kHnf7i/n 
C5, 4-c] tru5?>-2— r;w -1, 2-^d^+ij->5? 

75 > JftBfctt 



H«J6 <hITO©j£8n?< (±) - c i s-N- [ (5-^^-4, 5, 
6, 7-rh7tHD^7^D [5, 4-c] fcf U 5?>- 2 — Ol) 
)V\ -1, 2-->^o^it>v75> lit (2 7 5mg) , 6-^PD^- 
7^I/>-2-#;M?>^ (Eur. J. Chem. -Chim. Trier. , 
1 9 8 4^, 19#, 2 0 5-2 1 41) (1 4 8mg) , MJX^TSV 

(0. 2 9 8ml) fcitf l-fcKP*5^>V/MJ rV-frl&m® (1 1 
mg) N-^^»A7^F (20ml) fc**U 1- (3-v/ 

^75-/^Ptr;W -3-I»M^5H £R& (4 12mg) &*S 




0 
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£MtLTKfo-2l£2>Z.t\Z&V). (18 6mg) £Mfe&»5ttb 

'H-NMR (DMSO-d 6 ) 6 : 1. 4 0- 1. 5 6 (2H, m) , 1 . 5 
7-1. 77 (4H,m), 1. 90-2. 10 (2H, m), 2. 90 (3 
H, s) , 3. 13 (2H, br. s) , 3. 2 8- 3. 7 4 (2H, m) , 
4. 26 (2H, br. s) , 4. 3 0-4. 74 (2H, m) , 7. 59 (1 
H, d, J = 8. 6Hz) , 7. 90 (1H, d, J = 8. 6Hz) , 7. 98 

(1H, d, J = 8. 3Hz) , 8. 03-8. 11 (2H, m) , 8. 25- 
8. 58 ( 3 H, m) , 11. 52 ( 1 H, br. s). 
MS (FAB) m/z : 4 8 3 (M + H) + . 

imMMl l] (±) - t r an s-N 1 - [ [b] tt? 

x.y-2— ov) -n 2 - [ (5-^^-4, 5, 6, 7-fh 

7tHn?77D [5, 4-c] eu^>-2-^;W #;Pafc>M -1, 2- 



mmme tmm(D^mx\ c±> - 1 r an s-n- e (5-^^-4, 

5, 6, 7-fh7kHnWo [5, 4-c] h!US?>-2— OW 

-1, 2-$/£PA*1t>5?7S> lil (2 5 5mg, 0. 66 5 
mmo 1) , [b] 3^:7 x>- 2 - # >g| 

2 0 0 0 - 1 1 9 2 5 3) (Hlmg) , h'Jl5 1 JH5> (0. 276 
ml) &&Xfl-\iFu*^>VhV7*/~)VlJfflto (lOmg) £N, N 
-iW^frMV&TS.)? (2 0ml) fc*#U 1- (3-^^^;i/7syyo 
lf;W - 3 -X^M/JW^S H &&& (3 8 2mg) ■&mGM£\sTKfo 
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2lt2>Z.t\Z&r). mmitG® (2 3 9mg) LT#fco 
1 H — NMR (DMSO-d 6 ) 6 : 1. 2 0- 1. 9 8 (8H, m) , 2 . 8 
8 (3H, s) , 3. 00-3. 7.2 (4H, m) , 3. 8 4-4. 0 9 (2 
H, m) , 4. 2 0-4. 7 5 (2H, m) , 7. 41 (1H, dd, J = 8. 
6, 1. 7Hz), 7. 91 (1H, d, J = 8. 6Hz), 7. 99 (1H, 
s), 8. 12 (1H, s), 8. 54-8. 67 (2H, m) , 11. 53 
(1H, br. s) . 
MS (FAB) m/z : 4 8 9 (M+H) + . 

(±) - trans-N 1 - [ ( 5 -7)V*n-1 > K-;i/- 2 - 

-f;W -n 2 - [ (5-^;i/-4, 5, 6, T-fh^kFof- 

7Va [5, 4-c] tf'J> ? >-2— <;W -i, 2-^d'v*- 




*JS«6 4:RI»©5firttT, (±) -trans — N— [ (5-*3MI/-4, 
5, 6, 7-xh^t:Fn^7\/n [5, 4-c] if U i?>- 2 — OV) 
~M -1, 2-->^O^l7->^T^>' IiIi:5-7Jl/tD'f>H-Jl/- 

X H — NMR (DMSO-d 6 ) 5 : 1. 2 0-1. 3 8 (2H, m) , 1. 4 
0-1. 5 7 (1H, m) , 1. 5 4-1. 6 8 (1H, m) , 1. 7 1 (2 
H, d, J = 7. 3Hz) , 1.8 8 (2H, d, J = l 2. 0Hz) , 2. 8 
6 (3H, s) , 2. 9 5-3. 2 4 (2H, m) , 3. 4 0 (1H, br. 
s ) , 3 . 63 (1H, br. s ) , 3. 90 ( 1 H, br. s), 3. 97- 
4. 10 (1H, m) , 4. 20-4. 44 (1H, m), 4. 53-4. 70 

265 



WO 01/74774 



PCT/JP01/02945 



(1H, m) , 6. 98 (1H, dd, J = 9. 2, 2. 3Hz), 7. 01 
(1H, s) , 7. 31-7. 39 (2H, m) , 8. 26 (1H, d, J = 
8. 6Hz) , 8. 59 (1H, d, J = 8. 4Hz) , 11. 21 (1/2 
H, br. s), 11. 42 (1/2 H, br. s) , 11. 60 ( 1 H, 
s) . 

MS (ES I) m/z : 4 5 6 (M+H) + . 

[HJfcm 3] (±) -c i s — N 1 — [ (5-7;V^-n-T>F-;p- 2-^ 
;W — N 2 — [ (5-*3\>I/-4, 5, 6, 7-rh7kHnf7 

»/□ [5, 4-c] tru^>-2— r;w %jv#-)V) -1, 




»J6i^i©», (±) - c i s-N- [ (5-*5 t ;i'-4, 5, 

6. 7-fh7tHa^7 N ;n [5, 4-c] tfU^>-2— f;w 

1 H — NMR (DMSO-d 6 ) 6:1. 43 (2H, br. s) , 1. 61 
(4H, br. s) , 1. 8 2-2. 0 8 (2H, m) , 2. 89 (3H, 

s) , 3. 0 0-3. 2 3 (2H, m) , 3. 44 ( 1 H, br. s) , 3. 6 

5 (1H, br. s) , 4. 23 (1H, d, J = 16. 2Hz) , 4. 26 
(1H, br. s) , 4. 41 (1H, br. s) , 4. 68 (1H, d, J = 

16. 2 H z ) , 6. 98-7. 07 ( 1 H, m) , 7. 14 ( 1 H, s), 

7. 37-7. 43 (2H, m) , 8. 01 (1H, br. s) , 8. 35- 

8. 52 (1H, br), 11. 37 (1H, br. s) , 11. 74 (1H, 
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s) : 

MS (ES I) m/z : 4 5 6 (M + H) + . 
[^Mffll 4] (±) - trans-N 1 - [ (5-^DD-6-7Mn-f> 

H-;u-2-<;i/) -n 2 - [ (5-^jv-4, 5, 6, 7 -j- 

h7kHof7^/D [5, 4-c] OW %)\,#—M -1, 2 




nmW6 tmm(D^mT\ (±) - t r ans-N- [ (5-*3MI/-4, 
5, 6, 7-fh7hFnf7^a [5, 4-c] tfU> ? >-2— OV) fi^tf 
~)V\ -1, 2-^DAW>/75> MIt5-^DP-6-7MO 

*H— NMR (DMSO-d 6 ) (5 : 1. 2 0 - 1. 4 0 (2H, m) , 1. 4 
0-1. 80 ( 4 H, m) , 1. 80-2. 00 ( 2 H, mj , 2. 87 (3 
H, s) , 3. 01 (2H, br. s) , 3. 3 0 - 3. 8 0 (2H, m) , 
3. 8 1-3. 97 (2H, m) , 4. 2 0-4. 8 0 (2H, m) , 7. 06 
(1H, s) , 7. 2 8 (1H, d, J = 1 0. 0Hz) , 7. 8 6 ( 1 H, 
d, J = 7. 3Hz) , 8. 32 (1H, d, J = 8. 5Hz) , 8. 59 (1 
H, d, J = 8 . 5 Hz), 11. 7 7 ( 1 H, s). 
MS (FAB) m/z : 4 9 0 (M+H) + . 

mmmis] (±) -c i s-n 1 - [ C5-^n^>^-jv-2 — r;w 

#jl^-;U] — N 2 — [ (5-*3^-4, 5, 6, 7-fh7kHof7yn 
[5, 4-c] fcfUv^-2 — -f;W ti)V#-)V] -1, 2-^D^1t->v 
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nnM6tw\n<Djjm~e. (±) -ci s-n- e (5-^^;v-4, 5, 

6, 7-fh7t HD^TVo [5, 4-c] \ZVi»-2->()V) %)V$~ 

)V\ -1, 2-->^p^i^>^75> mm.t5-^n : E^>^-)V-2- 

X H-NMR (DMSO-d 6 ) 5:1. 43 (2H, br. s), 1. 61 
(4H, br. s) , 1. 80-2. 10 (2H, m) , 2. 88 (3H, 
s) , 3. 0 0-3. 26 (2H, m) , 3. 40 (1H, br. s), 3. 6 
5 (1H, br. s) , 4. 22 (1H, br. s) , 4. 26 (1H, br. 
s) , 4. 41 (1H, br. s), 4. 67 (1H, d, J = 15. 6H 
z) , 7. 14 (1H, s) , 7. 2 8 (1H, d, J = 8. 7Hz) , 7. 3 
7 (1H, d, J =8. 7Hz) , 7. 84 (1H, s), 8. 13 (1H, b 
r. s), 8. 3 3-8. 52 (1H, m) , 11, 51 (1H, br. s), 
11. 8 6 ( 1 H, s ) . 
MS (ES I) m/z : 5 1 5 (M + ) . 

[&560916] (±) -cis-N 1 - [ (5-x^n;K>H-;i'-2->r 
;W -N 2 - C (5-pWV-4, 5, 6, 7-fh7kFnf7 

[5, 4-c] fcfu>>>-2— r;i/) *;^-;w -1, 




(±) -c i s-N 1 - [ (5-7"n^&-r>F-;i/-2— r;i/) 
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-N 2 - [ (5-*3 1 ;i'-4, 5, 6, 7-fh7kH Uj-yju [5, 4- 
c] fc!U5>>-2— OP) fi)V-$-)V] -1, 2-z/*7W\tt>i?75.> 
(3 0 0mg) *3iTJ>U7xr:Jl/*X7W > (7 0mg) Ofh7kFa77 
(2ml) KHJX3Ml/7^> (6ml) , N, N-^/fJWA75 
H (5ml) , ^JV^V)V7±^U> (0. 2 5 0ml) > &£»MA 0 
(2 0mg) ^^{CTSO^c. 9 0t:{CT2B#r^^ £jfti£<£g 
^T&ftU ^DD^> (20ml) ^TjCMo^mTK^hU^ATK^ 
I(30ml) £iD*.:MLfco zRJI£^ Da*^- (3 x 1 Oml) T*ftfcB 

>: 7irh>: ;*^/-;i/=l 0:10:1) £fflV>T*fSSU 
(±) -cis-N 1 - [ (5-^-4, 5, 6, 7-Th7th'nf7V 

n [5, 4-c] t£ u^>- 2 — f #;i/fc;H -n 2 - [ [5- (HJ* 
5P;v>u;i/x^-;w -<>H-;v-'2— <;w *;wfc;n -1, 2-^0^ 

^U->^75>^^M^^fi@#:i:bT#7Co ^tl^^/-^ (6 
ml) (d§#PU «#U^A (12 0mg) £^ 1 I^TO^Lfco jRjSStfc" 
^□□/^> (2 0ml) Sitfrjc (20ml) *Ji&5>* 
DD^> (2x1 5ml) T&tttLTc. #«Ji€^b"&T«6*m^ h'J 

4- (^do^> : r-fe h> : ^^/-;w=i o : i o : i) zm^xmrn. 
u cn^7K-^^y-;v-^oa^^>«^^*iu «iafc£<ft (72 

mg) *®.n&mfctLTWco 

1 H-NMR(CDC1 3 ) 6:1. 50-2. 25 (8H, m) , 2. 53 
(3H, s)", 2. 85 (2H, br. s) , 2. 93 (2H, br. s) , 

3. 01 (1H, s) , 3. 74 (1H, d, J = l 4. 1Hz) , 3. 77 
(1H, d, J = 14. 1Hz) , 4. 21 (1H, br. s) , 4. 45 (1 
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H, br. s) , 6. 91 (1H, s) , 7. 25-7. 42 (2H, m), 
7. 61 (1H, br. s) , 7. 8 0-7. 9 7 (2H, m) , 9. 72 (1 
H, s) . 

MS (FAB) m/z : 4 6 2 (M + H) + . 

L&HtMi 7] (i) -cis — n 1 — [ (6-7 r a ; e^7^i/>-2— r;i/) 

*;WaJ?n;W — N 2 — [ (5-^5P;V-4, 5, 6, 7-7 1 b^tHP5 1 7yD 

[5, 4-c] tf»J^>-2— <;w #;W$:=JW -l, 

7^> 



*Jfc-W6iBI«©3EfftT?, (±) -c i s-N- [ (5-^;i/-4, 5, 

6, 7-fb7tHD^/n [5, 4-c] truv>-2— r;i/) 

;W -l, 2-^paW>^75> sms^6-7 > n ; e^->'^l/>-2- 

1 H — NMR (DMSO-d 6 ) 6:1. 45 (2H, br. s) , 1. 62 
(4H, br. s) , 1. 96 (2H, br. s) , 2. 88 (3H, s) , 
2. 9 3-3. 2 5 (2H, m) , 3. 40 (1H, br. s) , 3. 64 (1 
H, br. s) , 4. 25 (2H, br. s) , 4. 41 (1H, br. s) , 
4. 66 (1H, br. s) , 7. 72 (1H, br. s) , 7. 90 (1H, 
br. s) , 7. 99 (2H, br. s) , 8. 2 0-8. 5 5 (4H, m) , 
11. 46 (1H, br. s). 

MS (ESI) m/z : 5 2 6 (M + , Br"), 5 2 8 (M + , Br 81 ) . 

mmn 8] (±) -c i s-n 1 - c (6-x5 t =;^7^i/>-2— r 

M %)Vtf~)V\ — N 2 — [ 5, 6, 7-fh7tFn^7 
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Vu [5, 4-c] fcTU5^>-2 — OW tifrltzDV] -1, 2 □'v^tr 




0 



6£H»©#8n?, (±) -c i s-N 1 - [ (6-7*D^7^V 
>-2— f;W -N 2 - [ (5-*3Ml/-4, 5, 6, 7-f h7 

kh'pf77u C5, 4-c] tru^>-2— r;w *;u^;w -i. 2--> 

'H-NMR (CDCI3) 6:1. 53-1. 68 (3H, m) , 1. 72 
(1H, br. s) , 1. 80 (1H, br. s) , 1. 93 (2H, br. 
s) , 2. 17 (1H, br. s) , 2. 5 9 (3H, s) , 2. 9 4 (2 H, 
br. s), 2. 9 6-3. 0 4 (2H, m) , 3. 1 9 (1H, s) , 3. 7 
8-3. 90 (2H, m) , 4. 27 (1H, br. s) , 4. 48 ( 1 H, 
d, J = 3. 7Hz), 7. 55 (1H, dd, J = 8. 4, 1. 3Hz), 
7. 62 (1H, d, J = 7. 8Hz) , 7. 71 (1H, d, J = 5. 9H 
z) , 7. 83 (1H, d, J = 8. 5Hz) , 7. 87 (1H, d, J = 8. 
4Hz) , 7. 89 (1H, dd, J = 8. 5, 1. 7Hz), 8. 02 (1 
H, s) , 8. 3 1 (1H, s) . 
MS (FAB) m/z : 4 7 3 (M + H) + . 

CHWJi 9] (±) -cis -n 1 — [ (5-^dd^>h-;p-2-^;W- 

#J]/#-;W — N 2 — [ (5, 6-^^;i/-4, 5, 6, 7-xb5fcFP3 1 
[4, 5-d] tfU^v>-2— r;i/) -l, 2-">i?nA 
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CI 



0 



H 



/ 



mmm2tmmo^mr, (±) -cis -n- c 

)V-4, 5, 6, 7-fb7kHof7!/a [4, 5-d] t£U^>>>- 2 

1 H — NMR (DMSO-d 6 ) 5 : 1. 3 5- 1. 5 0 (2H, m) , 1 . 5 
0-1. 75 (4H, m) , 1. 80-2. 10 (2H, m), 2. 70 (3 
H, br. s) , 2. 79 (3H, br. s) , 4. 10-4. 70 (6H, 
m), 7. 10-7. 27 (2H, m), 7. 41 (1H, d, J = 8. 8H 
z) , 7. 70 (1H, s) , 8. 12 (1H, d, J = 6. 8Hz) , 8. 4 
7 (1H, d, J = 7. 6Hz) , 11. 85 (1H, s) . 
MS (FAB) m/z : 4 8 7 (M+H) + . 

imm2 o] (i) - cis — n 1 - [ (5-^pp-r>H-;i/-2— r;w 

•fy)Vt^M — N 2 — [ (6, 7-^hFP-4H-tf7/ E4, 3-d] J-7 

2 — r;v) xm-m -i, 2-^PA^it>> j 75> 



3*98082 £W»©;£8cT, (±) -c i s-N- [ (5-^DD^>MI/ 

-2— i» *;v#^>w] -l, 2-v^p^ij->^T^> msmte; i 

->?kFn-4H-k7y [4, 3-d] <?7*/-)V- 2-%)Vtf>M Vtt 



CI 
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*H — NMR (DMSO-d 6 ) 6 : 1. 3 6 - 1. 7 2 (6H, m) , 1 . 9 
0-2. 10 (2H, m) , 2. 80-2. 87 (2H, m) , 3. 93 (2 
H, t, J = 5. 6Hz) , 4. 2 0-4. 3 2 (2H, m) , 4. 81 (2 

H, s) , 7. 1 2 (1H, s) , 7. 15 (1H, dd, J=8, 8, 2. 0 
Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 67 (1H, d, J = 

I. 7Hz) , 8. 11 (1H, d, J = 6. 6Hz) , 8. 36 (1H, d, 
J = 8. 3Hz) , 11. 78 ( 1 H, s) . 

MS (FAB) m/z : 4 5 9 (M + H) + . 

[MB6M2 l] (±) -c i s — N 1 - [ (5-^PD-r>H-;i/-2— r;w 

— N 2 — [ (5-/^-4, 5, 6, 7-fh7tFD?7 4 /P 

[4, 5-c] tru^>-2— f;w #;M?r:;w -l, 

7^> &si& 



^»J2i:^0^T, (±) -c i s-N- C (5-*nEK>K-;i> 
-2— OV) -1, 2-^DAW>y75> J£@£J£<i:5-;* 

?;i/-4, 5, 6, 7-xb^tHD5 1 7\/P [4, 5-c] tf U 2 

'H-NMR (DMSO-d 6 ) 6 : 1. 3 2 - 1. 7 4 (6H, m) , 1 . 8 
2-2. 10 (2H, m), 2. 92 (3H, s) , 3. 12-3. 50 (3 
H, m) , 3. 69 (1H, br. s) , 4. 13-4. 39 (3H, m) , 
4. 51 ( 1 H, br. s ) , 7. 10-7. 19 (2H.ni), 7. 41 (1 
H, d, J = 8. 6Hz), 7. 68 (1H, s), 8. 10 (1H, br. 
s ) , 8. 40 (1H, br. *s), 11. 41 (1H, br. s), 11. 8 
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7 (1H, s) . 

MS (FAB) m/z : 4 7 2 (M+H) + . 

2] (±) - trans -N 1 - [ ( 5 □ n-T > H-^- 2 T 
;W -N 2 - C (5-pWW-4, 5, 6, 7-fh7kHat+ 

th/D [5, 4-c] t!U5?>-2-' OV) ftfrtf-M -1, 



mmM2tm&<D%&v* (±) - trans-N- [ (5-^nn^>H 

-;i/-2-' r;w #;ws-;w -i, 2-^da*it->s>t$> mkmts 

-*^)V-4, 5, 6, 7-Th7kHDt^/P [5, 4-c] tfU5»- 

X H-NMR (DMSO-d 6 ) 6:1. 23-1. 39 (2 H, m) , 1.4 
0-1. 81 (4H, m) , 1. 82-1. 98 (2H, m) , 2. 60-3. 
00 (5H, m) , 3. 20-3. 70 (2H, m) , 3. 87-3. 96 (1 
H, m) , 3. 98-4. 10 (1H, m) , 4. 12-4. 70 (2H, 
m) , 7. 04 (1H, d, J = l. 5Hz) , 7. 12 (1H, dd, J = 
8. 8, 2. 0Hz) , 7. 38 (1H, d, J = 8. 8Hz) , 7. 65 (1 
H, d, J=2. 0Hz) , 8. 33 (1H, d, J = 8. 6Hz) , 8. 72 

(1H, d, J = 8. 6Hz) , 11. 61 (1H, br. s) , 11. 72 

(1H, s) . 
MS (FAB) m/z : 4 5 6 (M+H) + . 

CH»J2 3] (±) -c i s -N 1 - [ (5-^PD-f >\*-)V-2-' t )V) 
— N 2 — [ (5-*?)V-4, 5; 6, 7-xh^hFD^i7- s / 
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D [5, 4-c] HU> ? >-2— i)V> %)Vtf-)V\ -1, 2-->^D^1t-> 

y7$> mmm. 



mmm2 tmm(D^mr\ (±) -cu-n- i.(s-^uu^>v-)v 

3M1/-4, 5, 6, T-xh^tFD^lT-^a [5, 4-e] fcfUv^-2- 

'H-NMR (DMSO-d 6 ) 8:1. 33-1. 72 (6 H, m), 1. 8 
6-2. 06 (2H, m) , 2. 70-3! 05 (5H, m) , 3. 30-3. 
7.7 (2H, m) , 4. 17-4. 3 2 (2H, m) , 4. 3 3-4. 7 0 (2 
H, m) , 7. 12-7. 2 0 (2H, m) , 7. 4 1 (1H, d, J = 8. 8 
Hz) , 7. 68 (1H, s) , 8. 08 (1H, d, J = 6. 9Hz) , 8. 
5 4 ( 1 H, br. s), 11. 61 (1H, br. s ) , 11. 85 ( 1 H, 
s) . 

MS (FAB) m/z : 4 5 6 (M+H) + . 

[M&M2A1 (±) -c i s -N 1 - [ (5-^acK>F-Jl/-2 — t)V) 
X)Vi£~)V\ — N 2 — C (6-*?)V-4, 5, 6, 7-xb^kFD^xy 

[2, 3-c] tfUv*>-2-<;i/) -1, 2-$/*aA*tf>$; 
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nnM2 tmuo-zfe^ (±) -ci s-n- l (s-zuwop-ji, 

-2 — {)V) #JUfc;i/] -1, 2-y^D^f>y75> ^m^i:6-^ 
5, 6, 7-xb^k FP^X/ [2, 3-c] tf'J i^>- 2 

X H — NMR (DMSO-d 6 ) 6:1. 41 (2H, br. s), 1. 51- 
1. 7 4 (4H, m) , 1. 9 9 (2H, br. s) , 2. 8 5-3. 10 (5 

H, m), 3. 25-3. 50 (1H, m) , 3. 6 0 (1H, br. s) , 
4. 10-4. 37 (3H,m), 4. 53-4. 67 (1H, m), 7. 15 

(1H, dd, J = 8. 6, 2. OHz) , 7. 23 (1H, s) , 7. 41 
(1H, d, J = 8. 6Hz), 7. 6 5 (1H, s), 7. 80 (1H, 
s), 8. 10-8. 30 (2H, m) , 10. 84 (1H, br. s), 1 

I. 9 0 (1H, s) . 

MS (FAB) m/z : 4 7 1 (M + H) + . 

[*MM2 5] (±) -c i s -N 1 - [ (5-^Pn-r>H-;i/-2— r;i/) 

-N 2 - [ (4, 5, 6, 7-fh7tFDfi; [3, 2-c] 
H'Jy>-2- r;W -l, 2-^n^1J->> ? 75> &gt& 



HWJ2<i:|w|#(D^T, (±) -c i s-N- [ (5-^OD^>MP 
-2— f;i/) #JV2te;W -1, 2-v^DA^rlJ->^7S> ttfttt (16 4 
mg), 5- t e r t -7h*y%)\<$~)V- 4, 5, 6, 7-rf7bFaf 
X/ [3, 2-c] tf U Vy- 2 -#;M?>1S (WO 9 4/2 1 5 9 9) 

(140mg) -b HD^>^>yhU7V/-;H7icfn#l (7 6mg) 

SN, N-^»M7$F (2 Oral) 1- 



CI 
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syyne;i/> -3-ifjwM^$H tmm. (i92mg) &m&Mt 

*H— NMR (DMSO-d 6 ) (5:1. 42 (2H, br. s) , 1. 5 6— 
1.7 6 (4H, m) , 1. 9 8-2. 11 (2H, m) , 3. 0 4 (2 H, b 
r. s), 3. 32-3. 45 (2H, m) ,. 4. 15 (3H, br. s), 
4. 26 (1H, br. s) , 7. 14 (1H, dd, J = 8.. 8, 2. OH 
z) , 7. 23 (1H, s) , 7. 41 ( 1 H, d, J = 8. 8Hz) , 7. 6 
2 (1H, s), 7. 77 (1H, s), 8. 18-8. 30 (2H, m) , 
9.4 2 (2H, br. s) , 11. 92 (1H, s). 
MS (FAB) m/z : 4 5 7 (M+H) + . 
[H1K0H2 6] (±) -cis-N 1 - [ (5-^DO.<>H-^-2M;W 
*JP#n;W — N 2 — [ (5-^^-4, 5, 6, 7-fh7kFP?x; 

[3, 2-c] t!U> f >-2— f;w *;w?:i;W - 1, 2-^n^ir>^ 

75 > 



(±) -c i s — N 1 - [ (5-^nD-r>H~;w-2— f;W *;w#^;W 

— N 2 — [ (4, 5, 6, 7-Th7tFDW [3, 2-c]-fcfU$»-2 

-l, 2-^DA+1r>i?75> Wift (17 1 
mg) S^nn^XiOml) Mb, HJx^;P75> (0. 104 
ml) 0#ft#Lfc. EJWfclHfc (0. 0 5 9ml) £JD*& 

^,3 5 %^;l/AT;Ux t ( 0 . 0 7 0ml)', h U T-fe vTlcHHt; 

HJ# A (118mg) £in*«T?3 0$HI#Lfc. £«fcl&£ 
*M^HJ£A7j<M (3ml) *UD^.fcft**JPA.^«iftfP**il^ofc. 
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Mffiv, 9Mtt&m (8 5mg) zm&MVtMnti,Tmco 

'H-NMR (DMSO-d 6 ) 6:1. 40 (2H, br. s) , 1. 50- 
1. 71 (4H, m) , 1. 9 7 - 2. 0 5 ( 2 H, m) , 2. 87 (3H, 
s), 2. 98-3. 20 (1H, m) , 3. 30-3. 38 (2H, m) , 
3. 5 4-3. 7 0 (1H, m) , 4. 0 5-4. 4 2 (4H, m) , 7. 14 
(1H, d, J = 8. 6Hz) , 7. 23 (1H, s) , 7. 40 (1H, d, 
J = 8. 6Hz) , 7. 63 (1H, s) , 7. 77 (1H, s) , 8. 17- 
8. 27 ( 2 H, m) , 10. 83 (1H, br. s), 11. 92 (1H, 
s) . 

MS (FAB) m/z : 47 1 (M + H) + . 

[3fe»f!2 7] cis-N 1 - [ (5-^DD-T>H-;P-2— (M #;i^:=. 
;P] — N z — [ [5- (N, N-y^fJVT^;) --4, 5, 6, 7-xh^k 

FdoV [d] 9-YV-)V-2— r;W *;i/#ruW -l, 



*Jfc*|2i:RI«l©*tisT, (±) -c i s — N— [ (5-^DD-f>F-^ 
-2->OW *;W?^;W -1, 2-^DA^D->^75> [5- 
(N, N-^^^75y) -4, 5, 6, 7-fh7kFP^>y [d] 7^7 

'H-NMR (DMS0-d 6 ) 6:1. 44 (2H, br. s) , 1. 52- 
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1. 68 (4H, m) , 1. 8 7-2. 08 (3H, m) , 2. 30-2. 40 
(1H, m) , 2. 6 5-2. 7 5 (1H, m) , 2. 77 (6H, s) , 2. 

9 5-3. 17 (2H, m) , 3. 3 0-3. 7 0 (2H, m) , 4. 15-. 

4. 30 (2H, m) , 7. 10-7. 2 0 (2H, m) , 7. 41 (1H, 

d, J = 8. 6Hz), 7. 69 (1H, s) , 8. 11 (1H, d, J = 5. 

1Hz) , 8. 34 (1H, d, J = 8. 1Hz) , 10. 95 (1H, br. 

s) , 11. 83 (1H, sj . 

MS (FAB) m/z : 5 0 0 (M+H) + . 
mMM2 8] (±) -cis — N 1 — [ (6-^np-f >H-;i/-2— OV) 

•h)V$-)V] — N 2 — [ [5- (4-t!U^;W -4, 5, 6, 7-fh7kH 

o^ryo [5, 4-c] tr«j5?>-2— r;w -1, 2-i^o 




5- (4-lfUSW) -4, 5, 6, 7-fh7kh'nf7^D [5, 4- 
c] tfU^> (2 0 4mg) (Dfb7t:b , n77> (3ml) fcSBfcfcn-?? 1 ;!/ 
U^^A (1. 6 a&£^%tJ->*tt, 0. 7 0 4ml) 
0tt3 0^1^Ufc. PStf-rsicfcfcm iKgfctfx 

N-^/f^M75 H (6ml) git, (±) -c i s -N- [ (5- 
#ua<1>\*-)V-2-' (M )V1 -1, 2-^D^1t->^T5> 

M(4 0 0mg) , l-kHD*->^>l/hU7V-;H*ft« (2 5 4 
mg) ,1- (3-^^;l/T$/yok:;0 -3-lf»^5F & 
tttt (3 6 0mg) , &£tf*MV7u\i)V7^> (0. 4 9 1ml) 
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(3 0ml) , ISftftK**^M) V&7mWi (10 0ml) , 

(1 0 0ml) m\\7L, frmts *lS^nD^^> (4X 1 5ml) Ttt 

= 2 0 : 1-10 : 1) £/B trrcffifi U l&£4I»#Jg?£-;**/- 
;i/-^PD^^>tc»»^jffi»U (2 4 5mg) £$3tfiB#£ 

X H — NMR (DMSO-d 6 ) 5:1. 42 (2H, br. s) , 1. 60 
(4H, br. s) , 1. 8 4- 1. 94 ( 1 H, m) , 1. 94-2. 08 
(1H, m) , 2. 97 (2H, br. s), 3. 97-4. 13 (2H, 
m), 4. 19 (1H, br. s) , 4. 27 (1H, br. s) , 5. 03 
(2H, s) , 7. 13 (1H, br. s) , 7. 16 (1H, dd, J = 8. 
8, 2. OHz), 7. 32 (2H, br. s) , 7. 40 (1H, d, J = 
8. 8Hz), 7. 68 (1H, d, J = 2. OHz), 8. 15 (1H, b 
r, J = 7. 3Hz) , 8. 31 (2H, d, J = 5. 9Hz) , 8. 39 (1 
H, d, J = 8. 1Hz) , 11. 90 (1H, s) , 14. 03 ( 1 H, b 
r. s) . 

MS (ESI) m/z : 5 3 5 (M + H) + . 

mMM2 9] (±) -cis-N 1 - [(5-^PD<>Hh2-<;i/) 
%)Vtf~)V} — N 2 — [4- (4-tfU^;W *>9<<M -1, 
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mmm2tmu<D^r, (±) -a s -n- [ (5-^dd^>k-;p 

^-NMR (DMSO-d 6 ) 5 : 1. 4 0- 1. 5 2 (2H, m) , 1 . 6 
0-1. 80 (4H, m), 1. 96-2. 10 (2H,m), 4. 24-4. 
39 (2H, m) , 7. 15 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 2 
1 ClH, s) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 64 ( 1 H, 
d, J=2. OHz) , 8. 06 (4H, s) , 8. 18 (1H, J = 7. 3H 
z) , 8. 3 4-8. 4 2 (3H, m) , 8. 94 (2H, d, J = 6. 9H 
z), 11. 91 (1H, s) . 
MS (FAB) m/z : 4 7 3 (M + H) + . 
[«#J30] (±) -4- [4- [N— [c i s-2- [ [ 



^WJ2^|r1^(D^T, (±) -c i s-N- [ (5-^PD-f>H-JV 

-2--r;i/) -i, 2-^D^t>^75> mmm<h4- 

X H — NMR (DMSO-d 6 ) 6 : 1. 4 0- 1. 5 2 (2H, m) , 1 . 6 
0-1. 80 (4H, m) , 1. 8 8-2. 0 0 (2H, m) , 4. 21-4. 
3 6 (2H, m) , 7. 12-7. 18 (2H, m) , 7. 4 1 (1H, d, J 
= 8, 6Hz), 7. 6 6 (1H, s) . 7. 80-7. 87 (4H, m) , 
7. 91 (2H, d, J = 8. 3Hz) , 8. 01 ( 1 H, d, J = 7. 6H 
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z) , 8. 09 (1H, d, J = 7. 3Hz) , 8. 27 (2H, d, J = 6. 

6Hz), 11. 79(1 H, s). 

MS (FAB) m/z : 4 8 9 (M + H) + . 

[$%0!3 l] (±) -c i s -N 1 - [ (5-^na-f > 2 — - f;W 



*«0!2i:ra«©#ian?, (±) -c i s-N- [ 
-2— f;i/) -l, 2-^>^nA^ir>i;75>iiIi:4- (2 

- eil SW) &A#Bfc 0ftW2 000-119253) ^WMit^m^Mzo 
1 H— NMR (DMSO-d 6 ) 6:1. 39-1. 51 (2H, m) , 1. 6 
0-1. 80 (4H, m) , 1. 8 9-2. 0 0 (2H, m) , 4. 24-4. 
38 (2H, m) , 7. 12-7. 16 (2H, m) , 7. 3 6-7. 3 9 (1 
H, m) , 7. 42 (1H, d, J = 8. 8Hz) , 7. 66 (1H, d, J = 
2. 0Hz), 7. 87-7. 90 (1H, m) , 7. 92 (2H, d, J = 
8. 3Hz), 7. 98-8. 11 (3H, m), 8. 15 (2H, d, J = 
8. 3Hz) , 8. 69 (1H, d, J=4. 6Hz), 11. 80 ( 1 H, 
s) . 

MS (FAB) m/z : 4 7 3 (M + H) + . 

mmm3 2] (±) -2 - [4- en- ec i s - 2- e e 
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CI 




mmm2,tmmo)^mx\ c±> -c i s-n- i (5-^dd-t>h-^ 

-2— iM -1. 2-->^PA^l7->^75> i£$?JI<h2- 

1 H — NMR (DMSO-d 6 ) (5:1. 39-1. 51 (2H, m) , 1. 6 
0-1. 79 (4H, m) , 1. 8 9-2. 0 0 (2H, m) , 4. 23-4. 
37 (2H, m) , 7. 12-7. 17 (2H, m) , 7. 3 9-7. 4 3 (3 
H, m) , 7. 6 1-7. 6 4 (1H, m) , 7. 6 7 (1H, d, J = 2. 0 
Hz) , 7. 89 (4H, s) , 8. 0 0-8. 0 6 (1H. m) , 8. 08- 
8. 0 2 (1H, m) , 8. 3 2-8. 3 5 (1H, m) , 1 1. 7 9 (1H, 
s) . 

MS (FAB) m/z : 48 9 (M + H) + . 
[Hi6^3 3] (±) —trans — N 1 — [ (5 DD-f > 2 --f 

;w -n 2 - [ [5- u-trusw ^7 % /-;i^-2— r;w * 

-1,2-^ p^ij->> ? t 5 > mmm. 



mffi®2 tmnoJj&T\ (±) - tr an s-N- [ 
-;l/-2— ()V) fVltfz.M -1, 2-^D^ij->y75>t5- (4- 

'H-NMR (DMSO-d 6 ) 6:1. 44 (2H, br. s) , 1. 65 
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(4H, br. s) , 1. 85-2. 06 (2H, m) , 4. 23 (1H, b 
r. s) , 4. 30 (1H, br. s) , 7. 14-7. 23 (2H, m) , 

7. 41 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, s) , 8. 04- 

8. 13 (2H, m) , 8. 13 (1H, d, J = 8. 8Hz) , 8. 59 (1 
H, d, J = 8. OHz) , 8. 7 5-8. 8 7 (3H, m) , 11. 83 (1 
H, s) . 

MS (ESI) m/z : 4 8 0 (M + H) + . 

[^«J3 4] (±) -c i s -N 1 - [ (5 -^□P-r>H-;i^-2— f )V) 
*;V#n;W -N^^^V-N 2 - [ (5-^^-4, 5, 6, 7-r-hy 
kpp^TVn C5, 4-c] tfU> 5 >-2— -l, 2—> 



nmM2tmm<DjjVk-e. (±) -ci s-n 1 - l (s-^ppok-^ 

-2— T;W -N 1 -*^-!, 2-^#P'V^1}->> j 75>£ 

5-^)1-4, 5, 6, 7-fh7kHDf7^n [5, 4-c] HU^>- 

1 H — NMR (DMSO-d 6 ) <5 : 1. 4 2- 1. 9 0 (7H, m) , 2. 2 
3-2. 32 (1H, m), 2. 90 (3H, s), 3. 11 (3H, br. 
s), 3. 19 (2H, br. s ) , 3 . 45-3. 67 (2H, brm), 
4. 41-4. 72 (4H, m) , 6. 76 (1H, s) , 7. 17 (1H, d 
d, J = 8. 8, 2. OHz) , 7. 43 (1H, d, J = 8. 8Hz) , 7. 
64 (1H, br. s) , 8. 52 (1H, br, J = 8. 5Hz) , 11. 4 
6 (1H, br. s), 11. 71 (1H, s). 




284 



WO 01/74774 



PCT/JP01/02945 



MS (ESI) m/z : 5 0 0 (M+H) + . 

(±) -cis-N 1 - [ (5-£PCK>F-;P-2 — 
-N 2 -^^;l/-N 2 - [ (5-^3^-4, 5, 6, 7 -fh7 

th'pf77P [5, 4-c] (fUv>-2— r;0 #ji/tfx;i/l -i, 2—> 



(±) -cis-N 1 - (tert-^h^M^) -N 2 -^3M1— 
N 2 — [ (5-^^-4, 5, 6, 7-Tb7kFD^/D [5, 4-c] 
tf'J^>-2— f;W -1, 2-^DA^1t>^T5> (3 2 4 

mg) tw«x^y-;i/« (5mi) mux, m§LV3o#imv, mm 

&«JETSSbfc. BZZN, N-y/?Jl/*M75 F (5ml) «fi?U 

hux^T^> (imi) > 5-^nn-r>H-;w-2-*;i'#>» (279 
mg) , 1- (3-v*?-)i7$.y7u&v) -3-xf;v*;v^5H m 

B£& (4 5 8mg) , l-tHn*^>\/hU7\/-;HzK»* (10 8 
mg) *JBA, £JIT!7B«#Lfc. ^&£^>7TMJETK:®5feU BffiZi? 

.93:7) TfSMKU $dt£@# (1 7 6mg) Sftfc. Hft^*/-^ (5 
ml) l^«U lftj&SttX^y-;P»» (3 6 2 jti 1) SUD^Lfc*, 

(16 4mg) «^fi@#iLT#/tc 

1 H — NMR (DMSO-d 6 ) 5 : 1. 4 3- 1. 9 0 (7H, m) , 2. 2 
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6-2. 31 (1H, m) , 2. 90 (3H, s) , 3. 11-3. 19 (5 
H, m) , 3. 4 8 - 3. 6 8 (2H, m) , 4. 4 2-4. 7 2 (4H, 
m) , 6. 76 (1H, d, J = l. 5Hz) , 7. 17 (1H, dd, J = 
8. 8, 2. 1Hz) , 7. 43 (1H, d, J = 8. 8Hz) , 7. 64 (1 
H, br. s) , 8. 52 (1H, br, J = 7. 6Hz) , 11. 45 (1 
H, br. s) , 11. 71 (1H, br. s). 
MS (ES I) m/z : 4 8 6 (M+H) + . 

MS0U3 6] (1) - trans-N 1 - [ (5-^DD-f >H-;i/-2— f 
;W -N 2 - (5-^^-4, 5, 6, 7-rh7t Hd^TV 

d [5, 4-c] tfU^>-2 — fJW *;ufc;v-i, 2-v^n^\^>v 



^#!j2<h|f3tl©;£j£T, (±) - t r an s-N- [ (5-#ncK>K 

-;i/-2— r;v) -1, 2-^o^>^>> ? T$>i:5-^^;i/ 

-4, 5, 6, 7-fh7kHnf7^D [5, 4-c] 2 

1 H — NMR (DMSO-d 6 ) 6:1. 5 1-1. 5 5 (4H, m) , 1. 7 
5-1. 8 0 (6H, m) , 2. 8 8 (3H, s) , 3. 12 ( 1 H, br. 
s) , 3. 3 5 -3. 6 3 (4H, m) , 4. 10-4. 13 (1H, m) , 
4. 29-4. 61 (2H, m) , 7. 06 (1H, s) , 7. 14 (1H, d 
d, J = 8. 8, 2. 0Hz) , 7. 39 (1H, d, J = 8. 8Hz) , 7. 
67 (1H, d, J = 2. OHz) , 8. 46 (1H, d, J = 8. 3Hz) , 
8. 77 (1H, d, J = 8. 3Hz), 11. 21-11. 35 ( 1 H, 
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m) , 11. 7 1 (1H, s) . 

MS (ESI) m/z :4 8 6 (M+H) + . 

[mmM3 7] (±) -cis-N 1 - [ (5-^DD-T>H-;i/-2— OV) 
%)\,-$-)V] -N 2 - [ (5-^^-4, 5, 6, 7-Th7tFof77D 

[5, 4-c] k°U^>-2— i)V) ts)W-)V\ -1, 2-i/?u-t>7Z>z? 



^I»j2 (±) -c i s-N- [ 

-2— i)V) %)V-$~M -1, 2-S/£o*#*>S?75>£5-;*3\>l'- 
4, 5, 6, 7-fh7tHo^/D [5, 4-c] t!U 2 -#;M?> 

1 H — NMR (DMSO-d 6 ) (5:1. 61-2. 0 6 (1 2H, m) , 2. 
90 (3H, s) , 3. 08-3. 17 (2H, m) , 3. 43-3. 4 5 (1 
H, m) , 3. 67 (1H, br/s) , 4. 43 (3H, br. s) , 4. 6 
7 (1H, br. s) , 7. 16-7. 18 (2H, m), 7. 42 (1H, 
d, J = 8, 8Hz) , 7. 70 (1H, s) , 8. 24 (1H, br. s) , 
8. 58 (1H, d, J = 8. 3Hz) , 1 1. 4 3, 1 1. 6 3 (1H, ea 
ch br. s) , 11. 8 0 (1H, s) . 
MS (ESI) m/z : 5 0 0 (M+H) + . 
[&5S093 8] N 1 - [ (5-^DD-f >r ? -;i/-2— OV) %)V#-)V] -N 
2 - [ (5-*^;i/-4, 5, 6, 7-fh7tFDf77n [5, 4-c] bf 
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CI 




0 



0 




H 



5tmM(D^mr\ N 1 — (t e r t -7>^>-^;i/fc;p) — N 2 

- [ (5-^^-4, 5, 6, T-rh^tFn^/n [5, 4-c] tfU 

2 —f #;i/fc;KI -1,2 -x?i/>y7S >^«M^#/£# 

fee 

X H — NMR (DMSO-d 6 ) 6:2. 9 1 (3H, s) , 3. 17 (2H, 
br. s), 3. 47 (4H, br, s), 3. 56 (2H, br. s), 4. 
53 (2H, br. s), 7. 08 (1H, d, J = l. 7Hz) , 7. 17 
(1H, dd, J = 8. 8, 2. OHz) , 7. 42 (1H, d. J = 8. 8H 
z) , 7. 69 (1H, d, J = 2. OHz) , 8. 69 (1H, br. s) , 
9. 00 (1H, br. s) , 11. 62 (1H, br. s) , 11. 79 (1 
H, b r . s ) . 

MS (FAB) m/z : 4 1 8 (M+H) + . 

[«#I3 9] N 1 - [ (5-£ocK>K-;i/-2-> r;w -N 

^^^lz-N 2 - [ (5-*^;i/-4, 5, 6, 7-fh7tFD?7yn 
[5, 4-c] b°U^>-2—f;i/) #;M?-;W -1, 2-X^U>^75> 

•anLHSC-tna. . 



HJSM2 t|^ilor>^T, N'-^^Iz-N 2 - C (5-^^-4, 5, 
6, 7-fh7tFDf7^/D [5, 4-c] tf U 2 -- f;W 
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)V\ -1, 2-X5 L l^>v7^><h5-^DP-r>H-;i/-2-*;i/#>^^ 

'H-NMR (DMSO-d 6 ) 6:2. 91 (3H, s), 3. 15-3. 7 
3 (11H, m) , 4. 46-4.. 6 1 (2H, m) , 6. 8 6 (1H, d, J 
= 2. 0Hz) , 7. 18 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 41 
(1H, d, J = 8. 8Hz) , 7. 65 ( 1 H, br. s) , 9. 06 (1 
H, t, J = 5. 7 Hz) , 11. 48 (1H, br. s) , 11. 72 (1 
H, br. s) . 

MS (ESI) m/z : 4 3 2 (M+H) + . 
imMM4 0] N 1 - C (5-^D^F-Jh2-^),XW^] — N 
2 - [ (5-*3 L )V-4, 5, 6, 7-fh7kFPf7^/n [5, 4-c] tf 
U^>-2— f;W *;U#n;W -1, 2-l5 : l/>y75>IfI 



HM^3 5£H«CD:£&T?» N l - [ (5-^DO-l-7i^V^» 

-f >H-;v-2— f;w.x;v*-;w -n 2 - (tert-^h^M- 
;i/) -1, 2-x5 1 l/>> J T^>©t e r t-^h^^^n^S^ibfc 
5-7WW-4, 5, 6, T-ff^kFn^/D [5, 4-c] tf U 

1 H — NMR (DMSO-d 6 ) <5 : 2 . 9 2 (3H, rh) , 3. 0 6-3. 1 
2 (4H, m) , 3. 31-3. 37 (2H, m) , 3. 44-3. 74 (2 
H, m) , 4. 3 8-4. 7 5 (2H, m) , 6. 9 2 (1H, , d, J = l. 
2Hz) , 7. 27 (1H, dd, J = 8. 8, 1. 7Hz) , 7. 43 (1 
H, d, J = 8. 8Hz) , 7. 70 (1H, d, J = l. 7Hz) , 7. 90 
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(1H, t, J = 5. 8Hz) , 8. 81 (1H, t, J = 5. 8Hz) , 1 
1. 25 (1H, br. s), 12. 14 (1H, br. s). 
MS (FAB) m/z : 4 54 (M+H) + . 

[&SS084 1] (±) -cis-N 1 - [ (5-t7UW(>F-)V-2-' t )V) 
-N 2 - [ (5-*3Vl/-4, 6-i?hKP-5H-h°PP [3, 
4-d] ?7 s J-)V-2 — 1)1) #;i/fc;Kl -1, 2-S/^P^^>i?T5 



r;^>^HmT, 5-^^-4, e-^kPn-sH-tfDD [3, 4- 

d] 7*7'/- ;!/ (1 5 5mg) Sfh7tFn77> (7ml) fcifLT 
-78t)£Tft£PU tert-^ijm(l. 54^^>^>^, 
0. 7 9 2ml) ^MTbfeo ^©SlS^^^TlW^b, W-78"C 

ET^ffiU aig©5-^^;l/-4, 6->?bKP-5H-tiPa [3, 4- 

d] ^7y-;i/-2-*;i/^>^u^A^#rco <m£N, n-^tMI/* 

;PA75 H (20ml) (±) -cis-N- [ (5-^PP^> 

H-^-2— r;w #;i^-;K] -i, 2 -v^p^it>>?T5> 

(3 6 4mg) , l-fcFP^^>yhU7l/-;H7KfPtl (15 0mg) R 

rjci- (3-^fji/75y7"Dt!;w -3-x?M;^^-rs K 

(4 2 6mg) §*n^feo ist-i»> mm*mmisKjfcnmzi?2tiri 
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(3 4 3mg) &m&m*tvT®tc 0 

1 H — NMR (DMSO-d 6 ) 6:1. 35 — 1. 53 ( 2 H, m) , 1.6 

4 (4H, br. s) , 1. 8 2-2. 0 5 (2H, m) , 3. 03 (3H, b 
r. s) , 4. 15-5. 00 (6H, m) , 7. 15 (1H, d, J = l. 9 
Hz) , 7. 18 (1H, dd, J=8. 7, 1. 9Hz) , 7. 42 (1H, 
d, J = 8. 7Hz) , 7. 7 1 (1H, d, J=.l. 9Hz) , 8. 11 (1 
H, d, 3 = 7. 6Hz) , 8. 46 (1H, d, 3 = 7. 1Hz) , 11. 8 

5 (1H, br. s) , 12. 26 (1H, br. s) . 
MS (FAB) m/z : 4 5 8 (M + H) + . 
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mmM42] (1R, 2R) — N 1 — [ > H— JP- 2 — OV) 

*;V#-;W -N 2 — [ (5-^5^-4, 5, 6, 7-fh7kFPf7yn 

[5, 4-c] tfUv > >-2— ow -i, 2- 9 s9uo&>*> 

75 > MM 



mS^6i^H^LT, (1R, 2R) — N— [ (5-*3Ml/-4, 5, 6, 
T-fh^kFD^/n [5, 4-c] \£Vi?>-2-<iM *;i/^n;W - 

MS (ESI) m/z : 4 5 8 (M+H) + . 
[a] D -18 1. 5 9° (C=l. 0 2, S^^Wl^M^S'F) • 
[»4 3] (±) - trans-N 1 - [ ( 5 -7*a^> 2 — -f 

;W -N 2 - [ (5-^^-4, 5, 6, 

[5, 4-c] trUi^>-2— i)V) %)V#—M -1, 2-5/#n^>* 



£JS^6£ITO0;&ST?, (±) - trans-N- [(5-^^-4, 
5, 6, 7 -rb9bh*D^7 % /P [5, 4-c] fcfU^>-2— 
-;W -1, 2-->^D^>^>^75> MS^tf5-^n^>HI/ 
- 2 -#;i/#>Bfej&> 6*«W&&*i*#fc. 



CI 




Br 
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1 H — NMR (DMSO-d 6 ) 6:1.6 5-1. 7 6 (4H, m) , 2. 0 
0-2. 03 ( 2 H, m) , 2 . 91 (3H, s ) , 3. 13-3. 19 (2 
H, br. s), 3. 47 (lH.br; s), 3. 68 (1H, br. s), 
4. 3 0-4. 6 7 (4H, m) , 7. 11 ( 1 H, d, J = l. 5Hz) , 

7. 2 7 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 35 (1H, d, J = 

8. 8Hz) , 7. 84 (1H, d, J = l. 5Hz) , 8. 56 (1H, d ; 
J = 8. 5Hz) , 8. 93 (1H, d, J = 8. 8Hz) , 11. 44 (1 
H, b r. s) , 11. 7 8 (1H, b r. s) . 

MS (ES I) m/z : 5 0 2 (M + H) + . 

[«0J4 4] (±) - t r an s-N 1 - [ (5 DD-f> 2 — f 

;W -n 2 - [ (4, 5, 6, 7-rh7kHnf7yn [5, 4 

-c] tf»J^>-2— r;W - 1, 2-^o^>>?75> 

•amfctstani 



$mM2tmU\Z.VT (±) - t ran s-N- [ ( 5 □ d-f > 
-2— f;W ] -l, 2-^aW>^75>i5-tert 

-^h+'>*;U^^-4, 5, 6, 7-^h^kHP5 1 TyP [5, 4-c] 

try 2 -%)v#>m v^o&MtvfcmT'&znfc&f&mzm&mmm 

1 H — NMR (DMSO-d 6 ) 6 : 1 . 6 0 - 1 . 8 2 (4 H, m) , 1. 9 
1-2. 15 (2H, m) , 3. 08 (2H, s), 3. 37-3. 4 9 (2 
H, m) , 4. 2 8-4. 5 6 (4H, m) ,7.13 (1H, s) , 7. 1 5 
(1H, d, J = 8. 8Hz) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 
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69 (1H, s) , 8. 61 (1H, d, J = 8. 3Hz) , 8. 88 ( 1 H, 
d, J = 8. 3Hz) , 10. 05 (2H, br. s), 11. 82 (1H, 
s) . 

MS (FAB) m/z : 444 (M + H) + . 
imMM4 5] (i) - trans -N 1 - [ (5-^PD-f > H— JU— 2 — i 
)l) %)V#~)V] -N 2 - [ (5-^yynh°;V-4, 5, 6, 7-f h7kF 

nf/yn [5, 4-c] tfU^>-2— r;W -l, 2-^n 




(±) - t r an s-N 1 - C ( 5 -£mp>f > F-;i/- 2 — OW %)Vtf~ 
)V\ -N 2 - [ (4, 5, 6, 7-fh7tFDfr/D [5, 4-c] ldVi> 
>-2-<i)V) •ftfyifr'Z.M -1, 2-^nW>J?75> jjQtttt (3 0 
mg) ^DD^> (2 0ml) IClIth'Jl^75> (2 6 0/il) 

salaam 5ttimLrco Ritmmm (179M) > 020 

(7 9 6mg) gMT5«$#b& 0 1 «3fcWftfl^ b 

U^A*»* (1 0ml) SiBA^^^^^^ofeo h 

h?774- &>7UU*9> : *&/—)V= 1 0 0:3) \Z^mUh, 

ml) ^ifl^feo II^TIMM (2 0 5mg) 

X H — NMR (DMSO-d 6 ) 6 : 1. 2 7- 1. 3 9 (6H, m) , 1 . 5 
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8-1. 80 (4H, m) , 1. 95-2. 10 (2H, m) , 3. 00-3. 
1 2 ( 1 H, m) , 3. 25-3. 45 ( 2 H, m) , 3. 59-3. 7 7 (2 
H, m) , 4. 2 5-4. 3 9 (1H, m) , 4. 4 0-4. 5 5 (2H, 
m) , 4. 5 7-4. 6 5 (1H, m) , 7. 10 (1H, s) , 7. 14(1 
H, d. J=8. 8Hz) , 7. 38 (1H, d, J = 8. 8Hz) , 7. 68 

(1H, s) , 8. 56 (1H, d, J = 8. 8Hz) , 8. 90 (1H, d, 
J = 8 . 8Hz), 11. 39 (1H, br. s), 11. 76 (0. 5H, 
s) , 1 1. 8 0 (0. 5H, s) . 
MS (FAB) m/z : 4 8 6 (M + H) + . 

CH«J4 6] (±) -trans -N 1 - [ ( 5 na-f > H-JW- 2 f 
;W -N 2 - [ [5- (2, 3, 5, 6 -fh7k FP-4H-tf 

5>-4— f;W -4, 5, 6, 7-fh7kHDfr/a [5. 4-c] t!U 

%)\,-$-M -l, 2-^u^>^>^7^> 



H»J4 5fc£tt*7*h>©ftfrDfc7 : 'h7fc Kn-4H-tf^>-4-^ 
>£JBV>T, (±) - trans-N 1 - [ (5-^000^-^-2-^ 
;W -N 2 - [ (4, 5, 6, 7-Th7kHof77n [5, 4 

-c] tfU^-2— r;M -1, 2-^n^>^>> ? 75> 

1 H — NMR (DMSO-d 6 ) 6 : 1. 6 0- 2. 2 0 (1 0H, m) , 3. 
08-3. 18 (1H, m) , 3. 21-3. 70 ( 5 H, m) . 3. 72- 
3. 91 (1H, m) , 3. 9 3-4. 04 (2H, m) , 4. 27-4. 42 
(1H, m) , 4. 4 5-4. 6 0 (2H, m) , 4. 6 2-4. 7 7 (1H, 
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m) , 7. 12 (1H, s) , 7. 15 (1H, dd, J = 8. 8, 2. OH 
z) , 7. 39 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = l. 
7Hz) , 8. 56 (1H, d, J = 8. 3Hz) , 8. 91 (1H, d, J = 
8. 3Hz), 11. 77 (1H, s), 11. 79 (1H, s) . 
MS (FAB) m/z : 5 2 8 (M+H) + . 

mMM4 7] (±) - t r an s-N 1 - [ ( 5 PP-f > Y~)V- 2 — f 
;W *JV#^;W — N 2 — [ (5—>^pyPtf;V-4, 5, 6, 7-rh7t 

h*p^rv/P [5, 4-c] tru~7>-2 — f;W *;i/#n;W -l, 2--># 

P^>^>"775> III 



(+) - t r ans-N 1 - [ (5 -^OD-f>M- 2— f;W 
;H -N 2 - [ (4, 5, 6, 7-Th7kHD^/D [5, 4-c] tf'J^ 

>-2— r;v) -1, z-^zu^yzyvr^y mmm 

(8 2. 8mg) <D*9;-)VfflR (3 0ml) KHfS (0. 1ml) > 
a7->-^4A/^y- (lg) , [ (l-Xb^v^P^Pfc^) 
5/] hU;*^;V>5> (0. 173ml) , }fo*T!^7 

A (4 3. 2mg) Sim*., 18W3 0»iMlfc. SM, RJ«£ 
#PP**>=3 : 9 7) fc«k!3*&§!lL&3t&7 ; EJl/7:r;* (5 2mg) 
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1 H — NMR (DMSO-d 6 ) 6:0. 86 (2H, d. J = 6. 8Hz) , 
1. 16-1. 23 ( 3 H, m) , 1. 6 2-1. 76 (4 H, m) , 2. 01 
-2. 04 (2H, m) , 3. 00 (1H, br) , 3. 19 (2H, br) , 
3. 68 (2H, br) , 4. 3 0-4. 34 (1H, m) , 4. 47-4. 5 
1 (1H, m) , 4. 64 (1H, b r) , 7. 10 (1H, d, J = l. 4H 
z) , 7. 14 (1H, dd, J = 8. 7, 2. 1Hz) , 7. 39 (1H, 
d, J=8. 7Hz) , 7. 67 (1H, d, J = l. 9Hz) , 8. 53 (1 
H, d, J = 8. 3Hz) , 8. 89 (1H, d, J = 8. 5Hz) , 11. 7 
4 (1H, s) . 

MS (FAB) m/z : 4 8 4 (M + H) + . 
[*»J4 8] (±) - t r an s -N 1 - [ ( 5 -0 D D-f > 2 --i 

)V) — N 2 — [ [5- (1 -*3-)Ws9W?U\>n,) -4, 5, 

6, 7-fb7kFn^7yn [5, 4-c] tf U 5?>- 2 — f )V] JVVtf- 
)V\ -1, 2-^0^>^75> 



HJS^2 tmm<Dj5&-?. (±) -trans -N- [ (5-^DD-f >H 

-^-2— f;W -l, 2-^nW>^75> myitis 

- (1 -^?;U^^P^Dtf;P) -4, 5, 6, 7-fh7k HD?7l/n 
[5, 4-c] t!U^>-2-*;W#>» U^#Z^5«Wfe£*£*&. 
l H — NMR (DMSO-d 6 ) 5:0. 81 (2H, br. s) , 1. 20- 
1. 55 (5H, br), 1. 55-1. 80 (4H, m) , 1. 95-2. 1 
2 (2H, m) , 3. 05-3. 40 (2H, br), 3. 60-3. 80 (2 
H, br) , 4. 2 5-4. 8 0 (4H, m) , 7. 10 (1H, s) , 7. 1 
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6 (1H, d, J = 8. 8Hz) , 7. 39 ( 1 H, d, J = 8. 8Hz) , 

7. 69 (1H, s) , 8. 53 ( 1 H, d, J = 8. 6Hz) , 8. 85- 

8. 95 ( 1 H, m) , 10. 60-10. 90 ( 1 H, br) , 11. 73 
(1H, b r. s) . 

MS (FAB) m/z : 4 9 8 (M + H) + . 

9] (±) - t r an s-N 1 - [ [5- (t e r t -7?-)V) - 
4, 6-^hFP-5H-tfPP [3, 4-d] ?TV~-)V- 2 — OV] %)Vtf 
-;H — N 2 — [ (5-^PD-T>H-JV-2— OV) %)Vtf~M -1, 2- 



mmm2 tmm(D^mx% (±) -trans -n- [ (5-^pp-t/f 

-;i/-2 — ()V) tDVtf~)V] -1, 2-5>^P^>^>^T5> Mm&tS 
- (tert-^;W -4, 6->>t:FP-5H-tfPP [3, 4-d] 

X H — NMR (DMSO-d 6 ) 6:1. 40 (9H, s) , 1. 60-1. 8 
0 (4H, m) , 1. 95-2. 10 (2H, m) , 4. 2 5-4. 4 0 (1 
H, m) , 4. 4 0-4. 5 5 (2H, m) , 4. 6 0 -4. 8 5 (3H, 
m) , 7. 11 (1H, s) , 7. 16 (1H, d, J = 8. 8Hz) , 7. 3 
9 (1H, d, J = 8. 8Hz) , 7. 69 (1H, s) , 8. 54 ( 1 H, 
d, J = 8. 5Hz), 8. 95-9. 05 (1H, m) , 11. 70-11. 
8 0. ( 1 H, m) , 1 2. 4 5- 1 2. 6 5 ( 1 H, m) . 
MS (FAB) m/z : 4 8 6 (M+H) + . 
[#US0iJ5 0] (±) - trans-N 1 - [[5- (tert -^)V) - 
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4, 5, 6, 7-fh7kHDf7l/n [5, 4-c] tf'J^>- 2 ;W * 



$I{SJ 2 t^MO^j^H^ (±) -trans — N — [ >H 
-)l-2— i)V) ts)Vt^)V] -1, 2-y^n^>^75> mmt 5 
- (tert-^JW -4, 5, 6, 7-rh7k Fn^/n [5, 4- 

1 H — NMR (DMSO-d 6 ) 6 : 1. 43 (9H, s) , 1. 55-1. 8 
5 (4H, m) , 1. 95-2. 10 ( 2 H, m) , 3. 05-3. 40 (3 
H, m) , 3. 85-3. 95 (1H, m) , 4. 25-4. 40 (1H, 
m), 4. 40-4. 5 5 (2H, m) , 4. 7 0.-4. 8 5 ( 1 H, m) , 
7. 11 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 39 (1H, d, J = 8. 8Hz), 7. 70 ( 1 H, d, J = 2. OH 
z) , 8. 5 0 -8. 5 8 (1H, m) , 8. 9 2 ( 1 H, d, J = 8. 5H 
z ) , 10.78 ( 1 H, b r . s ). , 1 1. 7 3- 1 1. 7 9 ( 1 H, m) . 
MS (FAB) m/z : 5 0 0 (M + H) + . 
mMW5 1] (±) - trans-N 1 - [ ( 5 DCH > h*-^- 2 — < 
;W — N 2 — [ [5- (1, 

;W -4, 5, 6, 7-fh7tHD^/D [5, 4-c] hfUv>-2—f 
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CI 




mt&M2tmM<DlJfeT\ (±) - trans-N- [ (5-^DO-f>H 

(3 9 3mg) t 5 - [2- (t e r t-7'^l/y7x-JVyiJM^» - 
1, l-^^WPX^M -4, 5, 6, 7-fh7tFn^/D [5, 4- 
c] (8 12mg) <h<D£tfm#£ 

(±) -trans -N 1 — [ [5- [2- (t e r t -^^7x^k>'J 

;M-*>0 -l, l-s^^loc^W -4, 5, 6, 
d [5, 4-c] t!U5»-2 — <;W -n 2 - [ <5-*ocK 

>H-;v-2->f;W *;i/3px;w -l, 2 -->^n^>^>^7^> (757 
mg) fcxh^^l/T^x^AT^l^'T F©lM-rh7kFn77>i 
« (5. 0ml) £in?LT> ^MT^M^Ufeo mi:^nn^^>^ 

>=1 : 19) TttftU 3tfef&*£#&. rnS'^DU^^>fc»iU 1 

%.xm<khs mm\&m (3 2 8m g ) ^»*tLT#^. 

l H — NMR (DMSO-d 6 ) 5:1. 30 (3H, s) , 1. 39 (3H, 
s) , 1. 5 5- 1. 8 0 (4H, m) , 1. 95-2. 10 (2H, m) , 
3. 0 5- 3. 9 5 (6H, m) , 4. 7 5-4. 2 5 (4H, m) , 5. 80 
(1H, br. s) , 7. 10 (1H, s) , 7. 16 (1H, d, J = 8. 6 
Hz) , 7. 39 (1H, d, J = 8. 6Hz) , 7. 69 (1H, s) , 8. 
52 (1H. d, J = 8. 3Hz) , 8. 90 (1H, d, J = 8. 3Hz) , 
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9. 92(1 H, b r . s), 11. 72(1 H, br. s). 
MS (FAB) m/z : 5 1 6 (M+H) + . 
[MMMS 2] (±) - tr an s-N 1 - [ (5 -if DD^f > F-Jl/- 2 — f 
;W #;U#XJl/] — N 2 - [ (5-X^-4, 5, 6, 7-fh7tFP?7 
VP [5, 4-c] tf U 2 — f Jl/) -l, 2->^D^>^ 



CI 




(±) - tr an s-N 1 - [ (5 -^DD-f >H-;P- 2 — Ol/) #;i>#x 
M — N 2 — [ (4, 5, 6, 7-fh5kHnf77o [5, 4-c] tfUi? 

>-2-<;v) -l, 2->/^d^>^>^75> 

(5 0 0mg) £N, N-^^;i/#;k&75 K (10ml) fci&BU HJx 
5SM/75>. (5 7 6 m 1 ) > <k'5<bX5 1 ;W (3 2 9 At 1) fcim^fc©^ SiTC 

100:3) tCfcOmSb, ttft&tittttff&ftfc. 2in*iaftttll (2 
ml) ICHU ii^ffiTilSlMt^ (18 0mg) SSSIfifcttto 

*H— NMR (DMS O — d 6 ) 8:1. 32 (3H, t, J = 7. 1Hz) , 
1. 6 0-1. 8 0 (4H, m) . 1. 9 6-2.10 (2H, m) , 3. 20 
-3. 39 (5H, m) , 3. 7 0-3. 8 0 (1H, m) , 4. 26-4. 5 
8 (3H, m) , 4. 6 8.-4. 7 9 (1H, m) , 7. 11 (1H, s) , 

7. 15- (1H, dd, J = 8. 8, 2. 0Hz) , 7. 39 (1H, d, J = 

8. 8Hz) , 7. 69 (1H, d, J = l. 5Hz) , 8. 55 (1H, d, 
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J = 8. 5Hz) , 8. 92 (1H, d, J = 8. 5Hz) , 11. 38 (1 
H, br. s), 11. 70-11. 80 (1H, m) . 
MS (FAB) m/z : 4 7 2 (M + H) + . 

M5 3] (i) - trans — N 1 — C (5 -#DD-f > 2 — T 

;W #;Vfc;K] -N 2 - [ [5- (2 h^/X^l/) -4, 5, 6, 7- 

xh^kHD^TV'a [5, 4-c] tfU^>-2— r;W -l, 



§WJ5 2t^m<O^iCj;0, (±) - t r ans-N 1 - [ (5-^DD 
-f>M-2-^) *;W#=;W — N 2 — [ (4, 5, 6, 7-fh7tF 

u^rvu [5, 4-c] tr>j5?>-2— fjw #;w?r:;w -1, 2~>*d 

1 H — NMR (DMSO-d 6 ) <5 : 1. 5 8- 1. 8 0 (4H, m) , 1 . 9 
6-2. 09 (2H, m) , 3. 05-3. 28 (2H, m) , 3. 31 (3 
H, s) , 3. 41-3. 57 (3H, m) , 3. 7 0 - 3. 8 5 (3H, 
m), 4. 26-4. 38 ( 1 H, m) , 4. 40-4. 57 (2H, m) , 
4. 66-4. 80 (1H, m) , 7. 10 (1H, s), 7. 15 (1H, 
d, J = 8. 8Hz) , 7. 38 (1H, d, J = 8. 8Hz) , 7. 69 (1 
H, s) , 8. 56 (1H, d, J = 8. 3Hz) , 8. 93 (1H, d, J = 
8. 3Hz), 11. 20 (1H, br. s ) , 11. 77 (1H, s). 
MS (FAB) m/z : 5 0 2 (M + H) + . 
»J5 4] (±) - t r ans-N 1 - [ [5- (t e r t-7>^/#;V 
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-4, 5, 6, 7-fh7tFDWn [5, 4-c] If'Jy 
%)\,i£-M — N 2 — i (5-*DD-r>K-;U-2— OV) t> 



HJfi^5 2^R«©^rttt:«fce), (±) -trans — N 1 — [ 
< > h*-;u- 2 — Ol) *;i/#n;w — N 2 — [ (4, 5, 6, 

05^77P [5, 4 -c] 2 -4 )V) %)V#~)V] -1, 

1 H — NMR (CDC 1 3 ) 5:1. 47 (9H, s) , 1. 60-1. 95 
(4H, m) , 2. 19-2.28 (1H, m) , 2. 4 5-2. 5 5 (1H, 

m) , 2. 8 7-3. 0 7 (4H, m) , 3. 3 6 (2H, s) , 3. 8 8 (1 

H, d, J = 15. 4Hz) , 3. 97 (1H, d, J = 15. 4Hz) , 4.. 

09-4. 18 (1H, m) , 4. 38-4. 49 (1H, m) , 6. 90 (1 

H, d, J = 2. 0Hz) , 7. 18 ( 1 H, dd, J = 8. 8, 2. OH 

z) , 7. 31 (1H, d, J = 8. 8Hz) , 7. 49 (1H, d, J = 7. 

8Hz) , 7. 61 (1H, s) , 7. 71 (1H, d, J = 5. 6Hz) , 

9. 5 7 (1H, s) , 

MS (FAB) m/z : 5 58 (M+H) + . 
[«0!I5 5] (±) - trans-N 1 - [[5- (tJ)V^->^)V) - 

4, 5, 6, 7-fh7t YUJ-TVU [5, 4-c] t!U 2 -- * 

-n 2 - [ (5-^DD-r>H-;i/-2-^;W #;M^-;KI -i, 



ci 
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CI 



HOOC 




0 



H 



miSM5 4~eWttt&to& (17 0mg) $^DD^^> (lml) \zmM 
L, HU7;p*nSfflfc (5ml) $llDAMT2i»tfe. KJ&fc£«JEET 

(12 7mg) S*lfi»tt*RtLT#fc. 

X H— NMR (DMSO-d 6 ) 6 : 1. 6 5-1. 8 0 (4H, m) , 2 . 0 
0-2. 12 (2H, m) , 3. 02-3. 10 (2H, m) , 3. 40-3. 
55 (2H, m) , 3. 9 8-4. 0 8 (2H, m) , 4. 3 0-4. 5 9 (4 
H, m) , 7. 10 (1H, s) , 7. 17 (1H, dd, J = 8. 6, 2. 0 
Hz) , 7. 39 (1H, d, J = 8. 6Hz) , 7. 69 (1H, s) , 8. 
53 (1H, d, J = 8. 6Hz) , 8. 99 (1H, d, J = 9. 0Hz) , 
11. 73 (1H, s) . 
MS (FAB) m/z : 5 0 2 (M+H) + . 

5 6 ] (1R*, 2R*) -N 1 - [ (5-i7nn^>F-JV-2--f 

)V) #;i^x;n -4-* h^#;]^x;v-N 2 - [ (5-^^-4, 5, 

6, 7-fh7kh*D?7l/o [5, 4-cJ tf >J 2 — f;W #;!/#X 

;W -l, 2-^dw>^75> &g£ Ci#jltt#A*«fcrtti^tt 

#B) 



(1R*, 2R*) — N— [ (5-^DD-f>M-2-'f)l/) 



COOMe CI 
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©jg^fe) (3. 42g) £N, N-^^fMM75 F (2 0ml) KM? 
U 5-^?;P-4, 5, 6, 7-fh7kHD^/D [5, 4-c] If US? 
>-2-^j;i/^>m U^*A£ (3. 12g) , l-tHD^>^>7hUT 
1/-;HtMP<» (6 8 9mg) , 1- (3 -v'^Jl/TS /^Dt^) -3-x 
^JV^SH SKtt'U. 8 9g) SJbn^MTHWJWbfc. Rfttt 

fc^A^D^h^?^- (^an^>: ^^y-^=9 7:3^19: 
1) fc«fc0*lfiU &#JI&#A (5 8 5mg) £<^3l#IM?H$B (1. 3 1 

x*/-;wm**jo*., j««KS»ffiT®4bfc©-&, aaKlWx^fcinAT 

4i;fctORft51RU,-Mft;^«©fi#*tt#A (5 7 3mg) 43<ktf£#£tt 
#B (1. 2 6g) &*tl*mm&Hft£LX&1to 

1 H — NMR (DMSO-d 6 ) 5:1. 91 — 2. 02 ( 2 H, m) , 2. 2 
3-2. 27 (2H, m) , 2. 90 (3H, s) , 3. 06-3. 14 (3 
H, m) , 3. 4 6- 3.6 4 (5H, m) , 4. 3 8-4. 6 4 (4H, 
m) , 7. 10 (1H, d, J = l. 5Hz) , 7. 16 ( 1 H, dd, J = 
8. 7, 2. OHz) , 7. 39 (1H, d, J = 8, 7Hz) , 7. 70 (1 
H, d, J = 2. OHz) , 8. 64 (1H, d, J = 8. 3Hz) , 9. 02 

(1H, d, J = 8. 6Hz), 11. 41 (1H, br. s), 11. 79 

(1H, br. s) . 
MS (FAB) m/z : 5 1 6 (M + H) + . 

305 



WO 01/74774 



PCT/JP01/02945 



'H-NMR (DMSO-d 6 ) 6:1. 91-2. 02 (2H, m) , 2. 1 
9-2. 33 (2H, m) , 2. 90 (3H, s) , 3. 05-3. 17 (3 
H, m) , 3. 46-3. 68 ( 5H, m) , 4. 39-4. 64 (4H, 
m), 7. 11 (1H, d, J = l. 5Hz), 7. 15 (1H, dd, J = 
8. 8, 2. 0Hz) , 7. 38 (1H, d, J = 8, 8Hz), 7. 70 (1 
H, d, J = 2. 0Hz) , 8. 63 (1H, d, J = 8. 6Hz) , 9. 01 

(1H, d, J = 8. 8Hz) , 11. 42 (1H, br. s), 11. 78 

(1H, b r . s) . 
MS (FAB) m/z : 5 1 6 (M + H) + . 

l$mM 5 7 ] (1R*, 2R*) -4-*;i/^v-N 1 - [ (5-*DCK> 

2 — r;W -n 2 - [ (5-^^-4, 5, 6, 7-f- 

h^kb'n^TVo [5, 4-c] tfU> ? >-2— r;i/) #;i/fc;id" -1, 2 



««5 6T#fc£*W*tt#B (9 0 0mg) (10ml) t7j< 

(3ml) fc»#U jmitVWJ* (84mg) SftI;K.£ilT?3l*|IIHft#U 

j&to&sttu (i. 0 3g) &®M&mfc£LTm£o 

l H-NMR (DMSO-d 6 ) 6:1.86-1. 9 9 (2H, m) , 2.2 
0-2. 30 (2H, m) , 2. 38 (3H, s) , 2. 76 (2H, br. 
s) , 2. 84 (2 H, br. s) , 2. 95-3. 03 (1H, m) , 3. 6 
6 (2H, br. s) , 4. 3 7-4. 42 (1H, m) , 4. 56-4. 60 
(1H, m) , 7. 11 (1H, s) , 7. 16 (1H, d, J = 8. 5H 



COOH 



CI 
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z) , 7. 40 (1H, d, J = 8, 5Hz) , 7. 70 (1H, s) , 8. 5 
8 (1H, d, J=8. 1Hz) , 8. 81 (1H, d, J = 8. 3Hz) , 1 
1. 73 (1H, br. s) . 
MS (FAB) m/z : 5 0 2 (M + H) + . 

[£Jfi«5 8] (1R*. 2R*) -N 1 - [ >F-;i/-2— f 
)V) jj)V$~)V] -4- (N-^MJW^-OV) — N 2 — [ i5-*7)V- 
4, 5, 6, 7-fh7kHnf7yo [5, 4-c] b°U^>-2-- (M # 



0 v / 
>-N CI 




»J5 7T#fcu#^#B (19 5mg) N-5?^^;V*Jl/A7-5 
F (5ml) MU 1 -b Fn*->^>v^U7 % /-;Vl*»« (2 6 
mg) , 1- -3-XfMJV^5F % 

(14 9mg) , *^;i/7S> £BI*I (5 2mg) , hUX^75> 

(107/ii) *ira^.S»T?2 4i^Mitj^l/fc. »ii£«ETK:S*U 

-)v (2 7 6 m i) stoAaHfcfcaftETfcatfu a«x^;i/&in*T£i;fc8: 

«£3ttU ffi|g{b^ (14 0mg) *«J!tfiH#tbT#fc.." 
'H-NMR (DMSO-d 6 ) 6:1. 83-1. 91 (2H, m) , 2. 0 
9-2. 19 (2H,m), 2. 59, 2. 60 (3H, each s), 2. 
8 2-2. 9 0 (4H, m) , 3. 15 (2H, br. s) , 3. 44-3. 6 

307 



WO 01/74774 



PCT/JP01/02945 



7 (2H, br. s) , 4. 3 4-4. 6 3 (4H, m) , 7. 12 (1H, 
d, J = l. 2Hz) , 7. 16 (1H, dd, J = 8. 8, 2. 1Hz) , 

7. 39 (1H, d, J = 8, 8Hz) , 7. 69 ( 1 H, d, J = 2. 1H 
z), 7. 88, 7. 89 (1H, each s) , 8. 81 (1H, d, J = 

8. 6Hz) , 8. 97 (1H, d, J = 8. 6Hz) , 11. 37 (1H, b 
r. s), 11. 76 (1H, br. s). 

MS (ESI) m/z : 515 (M + H) + . 

[«$|5 9] (1R*. 2R*) -N 1 - [ (5-*nn r f>F-;i'-2— f 

)V) *;v#n;w -4- (n, N-5?^5 t ;p*;w , f*-<;w -n 2 - [ (5-* 

3MV-4, 5, 6, 7-Th7kHof7ya [5, 4-c] tf U> ? >-2 — f 



1 H— NMR (DMSO-d 6 ) <5 : 1. 8 4- 1. 9 5 (2H, m) , 2 . 1 
2-2. 2 2 C2H, m) , 2. 8 5 (3H, s) , 2. 8 8 (3H, s) , 
3. 01 (3H, s) , 3. 05-3. 10 (1H, m) , 3. 15 (2H, b 
r. s) , 3. 2 9 - 3. 5 3 (2H, m) , 4. 3 4-4. 63(4H, 
m) , 7. 11 (1H, s) , 7. 15 (1H, dd, J = 8. 7, 1. 7H 
z) , 7. 38 (1H, d, J = 8, 7Hz) , 7. 69 (1H, d, J = l. 
7Hz), 8. 64 (1H, ' d, J = 8. 6 Hz) , 8. 97 (1H, d, J = 
8. 8Hz), 11. 39 (1H, br. s) , 11. 76 (1H, s). 



0 
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MS (ESI) m/z : 5 2 9 (M+H) + . 

[H«J6 0] (1R*. 2R*) [ (5-^DD^>H 

-)l-2-1M %)\,$-)V) ] -N 2 ~ [ (5-*^;!/- 4, 5, 6, 7 -y- 

h^tFiwvn [5. 4-c] r;v) *J^n;W -1, 2 

-e/^D^>^>^75> III (SL#gft#A££tf£#gtt#B) 



1) (1R*. 2R*) 2-->^D^>^>^75> % 

gg£ (47 0mg) SN, N-^^fMM75 F (5ml) fcJBfflU hU 



P -Zha7x^JH^fJV (8 0 5mg) £in*.Tginr4 BIHSBfcbfc. 

1 : 9) *C»«LT (1R*. 2R*) - 4 h^-N 1 - [ 
>F-;P-2-<;W ts)\s#~)V) ] -1, 2— >*n^>*>^75> (4& 
0&#lltt#0ig£4&> ( 2 6 8 mg) SrHfe^i LT#fc„ 
2).±I5©£J#» (2 6 8mg) »J2 t^i©»T, mKfc£tt 
©&^tt#AfcB©ffi£«lS£fifcU HiS^I5 6tl^iH^U*Wn7b 

3flfcS£U ■«Wft'&«©S:#*tt»A (7 5mg) 
&±Lftm&fcB (7 0mg) £#fco 
iL#^'14#:A : 

X H — NMR (DMSO-d 6 ) (5:1. 70-2. 15 (4H, m) , 2. 9 
0 (3H, s) , 3. 0 0- 3. 9 0 (8H, m) , 4. 10-4. 80 (4 



OMe 



CI 




I5 c Jl'75> (0. 9 6 6ml) ££#5 a D-f > 2 - 
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H, m) . 7. 08 (1H, s) . 7. 16 (1H. d. J = 8. 8Hz) , 
7. 38 (1H, d. J = 8. 8Hz) . 7. 69 (IE s) , 8. 56 (1 
H, d, J = 8. 8Hz) , 8. 88 (1H. d. J = 8. 3Hz) , 10. 9 
6 (1H. br. s) , 11. 75 ( 1 H, br. s) . 
MS (FAB) m/z : 48 8 (M + H) + . 

i H -NMR (DMSO-d 6 ) 5 : 1. 60-2. 10 (4H, m) , 2. 8 
9 (3H. s) , 3. 0 0 - 3. 7 0 (7H. m) . 3. 7 0- 3. 9 0 (1 
H, m) , 4, 2 0-4. 8 0 (4H, m) . 7. 0 5 - 7. 2 0 (2H, 
m) , 7. 38 (1H. d. J = 8. 8Hz) . 7. 68 (1H, s) , 8. 5 
9 (1H. d, J = 8. 3Hz) . 8. 90 (1H, d, J = 8. 5Hz) , 1 
1. 26 (1H, br. s) . 11. 74 (1H, br. s) . 
MS (FAB) m/z : 48 8 (M + H) + . 
[*»*I6 1] (1R'. 2R*) [ 
4yY-fr-2-<iM 3 -N 2 - C (5-PWW-4, 5, 6, 

7-rh7tFD^/o [5, 4-c] W)*J>-2-4M ~ 




«fc«5 6fcB»0*tt^ (1R*. 2R% 4R*) ^(1R*. 2R 
• t 4S *) C (5-^DD-f >F-^-2-> f 

;» fc/WfcUW 3 -1. 2-^p^^75>©«^6MMs*« 
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1 H — NMR (CDC 1 3 ) 6 : 1. 75-1. 95 (2H,m), 2. 50 
(3H, s) , 2. 6 0-2. 7 0 (1H, m) , 2. 7 0-2. 9 0 (5H, 
m) , 3. 65 (1H, d, J = 15. 4Hz) , 3. 74 (1H, d, J = l 
5. 6Hz) , 4. 10-4. 20 (lH.m) , 4. 30-4. 45 (2H, 
m) , 4. 47 (1H, d, J = ll. 7Hz) , 4. 58 ( 1 H, d, J = l 
2. 0Hz) , 6. 88 (1H, d, J = 2. 2Hz) , 7. 20 (1H, d. 
d, J = 8. 6 and 2. 0Hz) , 7. 3 0- 7. 4 0 (6H, m) , 
7. 50 (1H, d, J = 5. 4Hz) , 7. 58 ( 1 H, d, J = 7. 3H 
z) , 7. 63 (1H, d, J = 2. 0Hz) , 9. 19 (1H, br. s) . 
MS (FAB) m/z : 5 64 (M+H) + . 

zfcmm : 

1 H — NMR (CDC 1 3 ) 5:1. 8 0- 2. 0 0 (2H, m) , 2. 4 5- 
2. 5 5 (1H, m) , 2. 4 9 (3H, s) , 2. 7 0-2. 9 0 (5H, 
m) , 3. 65 (1H, d, J = 15. 8Hz) , 3. 72 (1H, d, J = l 
5. 2 Hz) , 4. 15-4. 3 0 (2H, m) , 4. 4 8 (1H, d, J = l 
1. 3Hz) , 4. 52 C1H, d, J = ll. 5Hz), 4. 55-4. 70 

(1H, m) , 6. 6 8 (1H, d, J = l. 7Hz) , 7.18 (1H. d. 
d,J = 8. 7 and 2. 0Hz),7. 20-7. 3 5 (6H, m), 
7. 42 C1H,. d, J = 7. 8Hz) , 7. 56 (1H, d, J = l. 7H 
z) , 7. 60 (1H, d, J = 6. 4Hz) , 9. 31 (1H, br. s) . 
MS (FAB) m/z : 5 6 4 (M+H) + . 

C^»J62] (1R*. 2R') -N 1 - [ (5-^DD^>F-J|/-2-^ 
)V) %)V$~)\>) ] -4-tFD^>-N 2 - [ (5-^^-4, 5, 6, 7 
-fh7th*af7 ( /D [5, 4-c] tTUi?>- 2 — ;w - 
1, 2->^o^>y75> G3:#»tt#B) III 
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OH 



CI 



— N 




^p D ^> (10 0ml) lC^^X;V7>f F (8ml) fcfctffcfc* 
*ftT^5=^A (2. Og) M*U MM 6 lT?#fcA#Jltt#B 
(1. 2 0g) SUP*, m^T8. 5ttM«#Lfc. R«^iffTWU, a 

: /-;V=9 : 1) tliU *fl»* (0. 9 3 g) S#fc. H©» 

* doomg) ;-}vmziMz.r®mi<tc<D^ u&rm 

«U WMMrt* (8 4mg) **0<tfi»*i:l/T#fc. 
1 H — NMR (DMSO-d 6 ) 6 : 1. 55-1. 70 (1H, m), 1- 8 
5-1. 95 (2H, m) . 2. 2 5- 2. 3 5 (1H, m) , 2. 93 (3 
H, s) , 3. 0 0- 3. 2 0 (2H, m) , 3. 3 5 - 3. 7 0 (2H, 
m) , 4 . 15-4. 2 5 (1H, m) , 4. 3 0 -4. 7 5 (3H, m) . 
7. 13 (1H. d. J=2. 2Hz) , 7. 15 (1H, d. d. J = 8. 8 
and 2. 2Hz), 7. 38 (1H, d, J = 9. 3Hz) , 7. 67 
(1H, s) , 8. 57 (1H, d, J = 8. 1Hz) , 8. 8 8 (1H, d, 
J = 8. 3Hz) , 10. 7 9 (1H, br. s) , 11.72 (1H, s) . 
MS (FAB) m/z : 47 4 (M+H) + . 
[*fttt6 3] (1R*. 2R*) -4-Tirh^^-N 1 - [ (5-^PP-T> 
p_»V-2~f;W *^#=;W ] -N 2 - [ (5-PWV-4, 5, 6, 7- 

fb7kHD^/n [5, 4-c] \>VV>-2-4M *)WfcyW -l. 
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£ifefl 6 2 B (2 0 8mg) £HUi» (3ml) 
U TttMUJ+F (3 5. 5 Ail) fc&iftTj&n*., 3. 5R#IHi8#l,fc. 

^ (18 Omg) Zfflto 

,'H-NMR (CDC 1 ,) 6:1. 7 0-1. 8 5 (lH.'m) , 2. 0 0- 
2. 15 (1H, m), 2. 06 (3H, s), 2. 20-2. 35 (1H, 
m), 2. 50 ( 3 H, s ) , 2. 70-3. 10 ( 5 H, m) , 3. 66 (1 
H, d, J = 15. 1Hz) , 3. 73 (1H, d, J = 15. 4Hz) , 4. 
05-4. 20 (1H, m), 4. 60-4. 75 ( 1 H, m) , 5. 15- 

5. 3 0 (1H, m) , 6. 9 0 (1H, d, J = 1. 2Hz) , 7. 2 1 (1 
H, d. d, J = 8. 8 and 2. OHz) , 7. 31 ( 1 H, d, J = 
8. 5Hz) , 7. 48 (1H, d, J = 7. 8Hz) , 7. 63 (1H, d, 
J = 2. OHz) , 7. 67 (1H, d, J = 5. 4Hz), 9. 30 (1H, 
b r . s ) . 

MS (FAB) m/z : 5 16 (M + H) + . 
C^«M6 4] (1R*. 2R*) — N 1 — [ (5-^DDi , >F-JV-2--f 

*;p#-;w -4-tHp^f;i/-N 2 - [ (5-^^-4, 5, 

6, 7-fh7kHDf7yal5, 4-c] fcTU5»-2— f;W 
;W -1, 2—>^D^>^>5?75> (3£#mteftA) 
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HNv 

0 

1) .(1R*. 2R*) -4-^>^**5/^^-N 1 - C (5-*nP-f> 

-1. 2-^n*>*>*75> (7 94 
mg) ftN, N-^^V^WA75F (15 0ml) KlJgtfU 5-***- 
4, 5, 6, 7-fh7fcHD^/n [5, 4-c] t!U^>-2-*^> 

(6 1mg) , 1- (3->^;V7^/^P^) -3-1^*^5 

h sms (i. i5g) *jDA3afe-iww^bfc. w«ETii^ 

B£ fc****. ^no^ >Tttffl bT«S»«ib- h U ATM* 

^>:Tth>=2:l)«U (1R*. 2R*) 

• [ (5-JWP-4. 5, 6, 7-fb7tFD^/n [5, 4-c] KU* 
>-2-^) *»*-M "I. 2-^P^>3^3>©4«tt»A 
(3 7 8mg) *«ktf£#i*tt#B (3 54mg) 

i H -NMR (CDC l s ) ^ = 1- 5 0-1. 5 3 (1H, m) . 1. 76- 
l. 84 (1H, m) , 2. .31-2. 40 (2H, m) . 2. 49 (3H, 
s) , 2. 51-2. 59 (1H, m) , 2. 7 2- 2. 9 3 (4H, m) , 
3. 3 8- 3. 5 0 (2H. m) , 3. 66 (1H. d, J-15. 4Hz) , 

3. 7 3 (IE d, J = 15. 4Hz) , 4. 1 0-4. 19 (1H, m) , 

4. 3 8-4. 47 (1H. m) . 4. 5 5 (2H, s) , 6. 88 (1H. 
s) , 7. 20 (1H, dd, J = 8. 8, 1. 5Hz) . 7. 25-7. 37 
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(6H, m) , 7. 55 (1H, d, J = 6. 3Hz) , 7. 64 (1H, 
s) , 9. 16 (1H, s) . 
MS (FAB) m/z : 5 7 8 (M+H) + . 
iLfrm&m : 

1 H — NMR (CD C 1 3 ) 6:1. 40-1. 51 ( 1 H, m) , 1. 8 3- 
1. 9 2 (1H, m) , 2. 10-2. 18 (1H, m) , 2. 4 9 (3H, 
s) , 2. 51-2. 68 (2H, m) , 2. 73-2. 9 4 (4H, m) , 
3. 3 9-3. 4 9 (2H, m) , 3. 63 (1H, d, J = 15. 4Hz) , 

3. 72 (1H, d, J = l 5. 4Hz), 4. 14-4. 23 ( 1 H, m) , 

4. 41-4. 50 (2H, m) , 4. 54 (2H, s), 6. 72 (1H, 
d, J=l. 7Hz) , 7. 17 (1H, dd, J = 8. 8, 2. 0Hz), . 
7. 27-7. 42 (6H, m) , 7. 57 (1H, d, J = l. 7Hz), 
7. 66 (1H, d, J=6. 1Hz) , 9. 41 ( 1 H, s) . 

MS (FAB) m/z : 5 7 8 (M+H) + . 

2) *»«6 2tR*0*ftl:J;t), ±E©A4*»tt#A©^>5W*fcl»* 

ffHftM (2 6 9mg) 
X H — NMR (DMSO-d 6 ) 5:1. 4 1-1.52 ( 1 H, m) , 1. 6 
9-1. 9 0 (2H, m) , 2. 0 3-2. 3 0 (2H, m) , 2. 9 0 (3 
H, s), 3. 09-3. 19 (2H, m) , 3. 40-3. 7 3 (5H, 
m ), 4. 40-4. 74 (4H, m), 7. 11 (1H, s), 7. 15 (1 

H, dd, J = 8. 6, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8. 6H 
z) , 7. 69 (1H, J = l. 7Hz) , 8. 52 (1H, J = 8. 6H 
z), 8. 88 (1H, J = 8. 6 Hz),' 11. 07 (1H, br. s), 1 

I. 7 4 (1H, s) . 

MS (FAB) m/z : 4 8 8 (M+H) + . 
[HWJ6 5] (1R*. 2R*) — N 1 - [ (5-^DD-f>h*-;l/-2--r 
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)V) -4-t^P*v;>WV-N 2 - [ (5-^^-4, 5, 

6, 7-Th7tFO^/n [5, 4-c] HU^>-2--f;W) ftJV^- 

-OH CI 



. // 




l H — NMR (DMSO— d 6 ) 6:1. 3 5—1.4 0 ( 1 H, m) , 1 • 7. 
8-1. 90 (2H, m) , 2. 01-2. 11 (1H, m) , 2. 19-2. 
30 (1H, m) , 2. 91 (3H, s) . 3. 10-3. 77 (7H. m) . 
4. 27-4. 7 8 (4H, m) , 7. 09 (1H, s) , 7. 15 ( 1 H, 
d> J = 8. 8Hz) . 7. 38 (1H, d, J = 8. 8Hz) , 7. 69 (1 
H, s) , 8. 52 (1H, d. J = 8. 3Hz) , 8. 90 (1H, d, J = 
8. 3Hz) , 10. 97 (1H, br. s) , 11. 73 (1H, s) . 
MS (FAB) m/z : 4 8 8 (M + H) + . 
[MM 6 6] UR*. 2R*) -N 1 - [ (5-^D^>MV-2W 
)V) [ (5-^^-4, 5, 

6> 7 _ f h7tFO^/n C5, 4-c] KU5»-2— f;V) 

*H#|6 4T?#fcA#»tt*A (2 0 0mg) &CHIRALPAK AD 
(^-f-fcM^) Sffl^&HPLC (AWt'fy^n^W-iV:^ 
^ 75> =8 0 : 2 0:0. 5 ;«: 12ml/») KJ:Dft*igtt#*# 
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&«EET»ffiU mttftAlCMS (9 2mg) ^5i^^ttftA2© 

(7 4mg) z%m&Mvt®ntLT'mco 

1 H — NMR (DMSO-d 6 ) 6 : 1. 41-1. 52 (1H, m) , 1 . 6 
9-1. 90 (2H, m) , 2. 03-2. 30 (2H, m), 2. 90 (3 
H, s) , 3. 0 9-3. 19 (2H, m) .. , 3. 4 0 - 3. 7 3 (5H, 
m) , 4. 40-4. 74 (4H, m) , 7. 11 (1H, s) , 7. 15(1 

H, dd, J = 8. 6, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8. 6H 
z) , 7. 69 (1H, J = l. 7 Hz) , 8. 52 (1H, J = 8. 6H 
z) , 8. 88 (1H, J = 8. 6Hz) , 11. 07 (1H, br. s) , 1 

I. 7 4 (1H, s) . 

MS (FAB) m/z :4 8 8 (M + H) + . 
3fc^tt#A2©£Bfc!fc: 

*H — NMR (DMSO-d 6 ) 6 : 1. 41-1. 52 (1H, m) , 1 . 6 
9-1. 90 (2H, m) , 2. 03-2. 30 (2H, m) , 2. 90 (3 
H, s) , 3. 09-3. 19 (2H, m) , 3. 4 0- 3. 7 3 (5H, 
m) , 4. 40-4. 7 4 (4H, m) , 7. 11 (1H, s) , 7. 15 (1 

H, dd, J = 8. 6, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8. 6H 
z) , 7. 6 9 (1H, J = l. 7Hz), 8. 52 (1H, J = 8. 6H 
z), 8. 88 (1H, J = 8. 6Hz), 11. 07 (1H, br. s), 1 

I. 7 4 (1H, s) . 

MS (FAB) m/z : 4 8 8 (M + H) + . 

CH»J67] (1R*. 2R*) -N 1 - [ (5-^DDOHh2-< 
)V) [ (5-^y7 P Ph°;i^-4, 

5, 6, 7-f h.7tKnf7yD [5, 4-c] tfU^>-2— (M ilfrtf 
~JW -1, 2-^o^>^75> jfttttt (AflE*tt#A) 
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-N >-N h HN 





i) wj64©i) tmmvmr. ur*. 2r*) -4-*>*/w* 

(1R*. 2R*) -4-^>^V^^^^- Nl - C (5-*BnK>F- 
;V _ 2 -^;V) *jV#=JW -N 2 - [ (5-fV7'Dbf;V-4, 5, 6, 7- 

rh^kHoWo [5, 4-c] tfu^>-2— r;w *;w*-jw -1. 

1 H — NMR (CD C 1 3 ) 6:1. 12 (6H, d, J = 6. 4Hz) , 1. 
5 3- 1. 6 3 (1H, m) , 1. 7 5- 1. 8 5 (1H, m) , 2. 29- 
2. 39 (2H, m) , 2. 4 7-2. 5 8 (1H. m) , 2. 78-3. 02 

(5H, m) , 3. 3 7-3. 4 9 (2H, m) , 3. 76 (1H, d, J = l 
5. 1Hz) , 3. 8 3 (1H. d, J = 15. 1Hz) , 4. 15-4. 2 3 

(1H, m) , 4. 40-4. 5 0 (1H, m) , 4. 54 (2H, s) , 6. 
88 (1H. d, J = l- 7Hz) , 7. 16 (1H, dd. J-8. 8, 2. 
0Hz) , 7. 2 7-7. 3 8 (6H, m) , 7. 58 (1H, d, J = 7. 3 
Hz ) , 7. 60 (1H, s) , 7. 64 (1H, d, J = 5. 6Hz) . 9. 

5 6 (1H, s) . 

MS (FAB) m/z : 6 0 6 (M+H) + . 

i H -NMR (CDC 1 3 ) 5:1. 12 (1H, d, J = 6. 6Hz) , 1. 
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42-1. 52 (1H, m), 1. 82-1. 92 (1H, m) , 2. 10- 
2. 20 (1H, m) , 2. 48-2. 68 (2H, m) , 2. 80-3. 02 

(5H, m) , 3. 40-3. 49 (2H, m) , 3. 77 (1H, d, J = l 
5. 5Hz) , 3. 83 (1H. d, J = 15. 5Hz) , 4. 15-4. 25 

(1H, m) , 4. 4 2-4. 5 2 (1H, m) , 4. 53 (1H, d, J = 
1. 0Hz) , 6. 74 (1H, d, J = l. 5Hz) , 7. 17 ( 1 H, d 
d, J = 8. 8, 2. 0Hz) , 7. 27-7. 37 (6H,m), 7. 41 

(1H, d, J = 7. 8Hz) , 7. 57 (1H, d, J = 2. 0Hz) , 7. 
68 (1H, d, J = 6. 1Hz) , 9, 51 ( 1 H, s) . 
MS (FAB) m/z : 6 0 6 (M+H) + . 

2 ) mm 6 402) t mmo^mz^ 0 , ±fB©£#£tt#A^ mm^m 

*H— NMR (DMSO-d 6 ) 6 : 1. 3 0- 1. 4 0 (6H, m) , 1. 4 
3-1. 53 (1H, m) , 1. 7 1-1. 91 (2H, m) , 2. 09-2. 
16 ( 1 H, m) , 2. 19-2. 31 (IH.m), 3. 04-3. 15 (1 
H, m) , 3. 3 4 -3. 7 7 (7H, m) , 4. 3 0-4. 6 7 (4H, 
m)., 7. 12 (1H, s) , 7. 16 (1H, d, J=8. 8Hz) , 7. 4 
0 (lH. d, J = 8. 8Hz) , 7. 69 ( 1 H, s), 8. 56 (1H, 
d, J = 8. 3Hz) , 8. 85 ( 1 H, d, J = 8. 3Hz) , 11. 42 
(1H, br. s) , 11. 77 (0. 5H, s), 11. 8 0 '(0. 5H, 
s) . 

MS (FAB) m/z : 5 16 (M + H) + . 

mmmes] (ir*, 2r*) -n 1 - t (5-^nn^>Mv-2-r 
M %)\,tf-)V\ c (5— r y^Dtr;p-4, 

.5, 6, 7-fh7tKnf7^D [5, 4-c] tfU> ? >-2— f;W #;M^ 
-JH -1, 2-y^O^>y7$> tttttt B) 
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-N 

0 

**M6 7®2) tmntVT, *Jt«6 7©l) -eflfcSt#fttt»B^6* 

i H -NMR (DMSO-d 6 ) 6:1. 3 0 - 1. 3 9 <6H, m) , 1. 4 
0-1. 54 (1H, m) , 1. 7 5 - 1. 9 0 (2H, m) . 2. 02-2. 
11 (1H, m) , 2. 18-2. 3 0 (1H, m) , 3. 0 5-3. 15 (1 
H. m) , 3. 3 0 - 3. 5 5 (5H, m) , 3. 6 0 - 3. 7 9 (2H, 
m) , 4. 2 9-4. 3 8 (1H, m) . 4. 41-4. 67 (3H, m) , 

7. 10 (1H, s) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 39 (1 
H, d, J = 8. 8Hz) , 7. 69 (1H. s) . 8. 54 (1H, d, J = 

8, 5Hz) . 8. 8 7 (1H. d, J = 8. 5Hz) . 11. 2 9 (1H, b 
r. s) , 11. 75 (0. 5H. s) . 11. 78 (0. 5 H, s) . 

MS (FAB) m/z : 5 1 6 (M + H) + . 
[**M6 9] C1R*. 2D "N 1 - [ (5-^DOMV-2H 
)V) -N 2 - [ [5- (1. l-^-2-kFn^>lf 

M -4, 5, 6, 7-fb7tW77n [5, 4-c] UUi»-2--f 
;H *^=yW -4-kPO*^^-l. 2-^D^>^75> 




l).»)2t»^ (1R*. 2R*)-4-^>^^>^ 
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— N 1 - [ (5-^pn-r>h*-;i/-2-<;u) -l, 2-->#d 

W>v7$>t5- [2- (t e r t-^^7i^*>UW'» - 

1. l-^eF;WX^;W -4, 5, 6, 7-Th7fcFD^/D [5, 4- 
c] h°Uv>-2-<;W *Jl/^>m U^tf (1R*, 2R*) - 
4-^>v;i/^>'^^-N 1 - [ [5- [2- (tert-^W7i- 
;P5/.U;W**^) -1, l-v>*^;i/X5MI/| -4, 5, 6, 7-fh7kFD 
^7^0 [5, 4-c] t?U > > >— 2 — %)l$~)V] -N 2 - [ (5-^7 

□ □-r>F-;i/-2— r;w -1, 2-~>#d^>^>>?75>£> 

1 H — NMR (CDC 1 3 ) 6:1. 05 (9H, s), 1. 168, 1. 17 
1 (6H, each s) , 1. 53-1. 61 (1H, m) , 1. 76-1. 
88 (1H, m) , 2. 30-2. 37 (2H, m) , 2. 78-2. 79 (2 
H, m) , 2. 87-2. 90 (1H, ra) , 2. 96-3. 00 (1 H, 
m) , 3. 3 7-3. 4 7 (2H, m) , 3. 58 (2H, s) , 3. 96 (1 
H, q, J = 13. 1Hz), 4. 41-4. 45 (1H, m) , 4. 5 1- 
4. 57 (2H, m) , 6. 88 (1H, d, J = l. 5Hz) , 7. 17 (1 
H, dd, J = 8. 8, 2. 0Hz), 7. 23-7. 4 3 (1 2 H, m) , 
7. 5 2 (1H, d, J = 7. 6Hz) , 9. 3 7 (1H, br. s) . 

1 H-NMR(CDC1 3 ) 6:1. 05 (9H, s ) , . 1 .. 17 (6H, 
s) , 1. 4 3- 1. 4 7 (1H, m) , 1. 8 5- 1. 8 8 (1H, m) , 

2. 09-2.14 ( 1 H, m) , 2. 58-2. 63 ( 1 H, m) , 2. 78 
-2. 79 (2H, m) , 2. 86-2. 90 (1H, m), 2. 96-3. 0 
0 (1H, m),-3. 38-3. 46 (2H, m) , 3. 59 (2H, s), 

3. 9 5 (1H, q, J = 13. 3Hz), 4. 15-4. 20 ( 1 H, m) , 
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4. 4 5-4. 5 6 (3H, m) , 6. 74 (1H, d, J = 2. 0Hz) , 
7. 16 (1H. dd. J = 8. 8, 2. 0Hz) , 7. 2 7-7. 4 3 (1 2 
H, m) . 7. 57 (1H, d, J = 2. OHz) , 9. 48 (1H, br. 
s) . 

2) ±E©4-»»ttfrA (2 8 8mg) ^no^3'> (2 0ml) K«L 
^^VTJK^F (1- 15ml) , ««7;P5^A (3 5 0mg) £ 

ml) ^Dn^yflUllHU tll««th^A«b 

D7h ^ 7 ^ (^DD^>: **y-*=9 : 1) T««U 
(ir> 2 R*) -N 1 - [ [5- [2- (tert-yW7i^>'J;V 
_ 1( i-^^x^] -4, 5, 6, 7-fh7kFP^/n 

[5, 4-c] eu^>-2~-r;n *^#=;w -n 2 - c (5-?ncK> 

?>>?7S> (£fl*tt#A) (184mg) £«fi@&£bT#fc. 
ir-NMR (CDC 1 ,) 6 : 1. 0 4 (9H, s) , 1. 1 5 (6H, 
s) , 1. 5 4- 1. 6 2 (1H, m) , 1. 73-1. 81 (1H, m) , 
1. 9 9- 2. 2 5 (2H, m) , 2. 34-2. 3 8 (2H, m) , 2. 67 
-2. 85 (3H, m) , 2. 9 2-2. 9 7 (1H, m) . 3. 48-3. 6 
2 (4H, m) . 3. 9 3 (1H, Q, J = 15. 6Hz) , 4. 2 0-4. 2 
8 (1H, m) , 4. 4 7-4. 5 6 (1H, m) , 6. 89 (1H, s) , 
7. 11-7. 18 (1H. m) . 7. 2 4-7. 2 7 (1H. m) , 7. 32 
-7. 43 (6H, m) , 7. 54 ( 1 H, d, J = l. 7Hz) , 7. 63 

(4H, dd, J = 7. 8, 1. 5Hz) , 7. 9 0-7. 9 2 (2H, m) , 

10. 13 (1H, br. s). 

MS (FAB) m/z : 7 8 4 (M+H) + . 
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3) ±IE02) Tmc&Wm&fcA (18 0mg) £ lM^hy^JVjy^ 
n^7A7;i/^^< H©rh7h FD7?>^i£ (2ml) Kii&j^U gi&T-Hfc 

07h^77^f- (>^DD**> : ^37/-;U=l 9 : 1) Tiit^bfeo #6 

n^*^*^^y-;Hc^L^ imMmk^y-)vmm (229 n i) * 
mz.. m&^frzmzrmMzffi&TizMifaL, mmit^m (6 3mg) « 

1 H — NMR (DMSO-d 6 ) 6:1. 33-1. 5 0 (8H, m) , 1 . 7 
0-1. 91 (2H, m) , 2. 07-2. 14 (1H, m) , 2. 23-2. 
24 (1H, m) , 3. 04-3. 10 (1H, m) , 3. 2 7-3. 44 (4 
H, m) , 3. 57-3. 7 0 ( 2 H, m) , 3. 92-3. 95 (1 H, 
m) , 4. 2 9-4. 7 2 (4H, m) , 5. 8 1 (1H, br. s) , 7. 1 
1 (1H, s) , 7. 15 (1H, dd, J = 8. 6, 2. 0Hz) , 7. 39 

(1H, d, J=8. 6Hz) , 7. 68 (1H, d, J = 2. 0Hz) , 8. 
53-8. 56 (1H, ra) , 8. 83 (1H, d, J = 8. 3Hz) , 10. 
36 (lH. br. s ) , 11. 75, 11. 77 ( 1 H, each s). 
MS (ESI) m/z : 5 4 6 (M + H) + . 

tnffiM70l (1R*. 2R*) — N 1 — [ (5-i/DD-r>Ml/-2-' f 

M fifr-ft-M -n 2 - [ [5- (l, i-^^v-2-t^P^yx5 1 

;W -4, 5, 6, 7-^h^t \*'n?7Vu [5, 4-c] tf'J^>-2—f 
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OH 



CI 



HO 



H 



mMMGQVl) (1R*. 2R*) -4-^>3?/M**^^-N l 

- [ (5-/7dD^>MV-2-^JW -N 2 - [5- [2- 

(ter t-^W7x=^>'J;W 1 -S^^X^V] - 

4, 5, 6, 7-fb7bFnf7'/a [5, 4-c] KU5?>-2— f;W * 

-1, 2-'>*CW*>S?75> &wmfcB) <D*>vm* 

IJLfcl, H»0>J6 9<D3) fcH»©#ifefc<fcB* tert-^W7x= 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 2-1. 4 6 (8H, m) . 1 . 7 

8- 1. 91 (2H, m) , 2. 03-2. 10 (1H, m) , 2. 24 (1 
H. m) , 3. 0 5-3. 11 (1H. m) . 3. 2 6 - 3. 3 7 ( 3H, 
m) , 3. 5 8-3. 6 9 (2H, m) . 3. 92 (1H, br. s) , 4. 2 

9- 4. 36 (1H, m) , 4. 5 2-4. 7 2 (4H, m) , 5. 80-5. 
8 1 (1H. m) , 7. 10 (1H, s) . 7. 1 5 (1H. d. J-8. 8H 
z) . 7. 39 (1H, d, J = 8. 8Hz) , 7. 69 (1H. s) . 8. 6 
3 (1H> dj j = 7 . 6Hz) , 8. 86 (1H, d, J = 8. 1Hz) , 1 
0. 2 8 (1H, br. s) , 1 1. 7 5, 1 1. 7 6 ( 1 H. each 
s) . 

MS (ESI) m/ z : 5 4 6 (M + H) + . 
[| W 7 1] (1R*. 2R*) 

[ ( 5 -^nn^>Ml/-2-^;W %)V#~)V\ -N 2 - [ (5-pWV- 
4, 5, 6, 7-fh7kKnfr/D [5, 4-c] \>V5»-2-'(M * 
)V#-)\,] -1. 2-*s*U«>9>VT$> &&mWA) 
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H 2 N 



>=o 




0 



CI 



N 



H 



0 



(1R*. 2R*) — N 1 — [ (5-^OD-f >h-;p-2— f;W *;i/#r. 
;W [ (5-JWI/-4, 5, 6, 7-^h^ 

th*P?7yn [5, 4-c] tf'J> J >-2— f;W -1, 2-5/ 

£a^>^>>?75> (&#:gffi#A) (2 0 Omg) Sfh7tFD77> 
(8 0ml) CKL, bTU5» (10 0m 1) SJnAfc©^ ^Dfi7i 

(l 5 6 u l) sjwA.afit?i oftmwisfc, BU&mz*? ;-)Wkffia7 
y^-y (lomi) ^iD^SlBT-Wibfe. M^irfiib. a* 

}:^^;-JV:y^DD^^>=l : 9<Z)« (10 0ml) ilftJ&WIt^ 

hu^A7jc^ (50mi) *iD^saa»f^**i:^^fco-&, ^mm^wm 

h^77^- (^DD^>:^^;-JV=10 : 1) TttKU &&#Hrg 
@&£#fc 0 Jintci^it^ (1ml) ^JlD^fc«II^MJ£T«l, ffJS 

■tt&m (i s lmg) *«nfea#ttT#fc. 

1 H — NMR (DMSO-d 6 ) 6:1. 44-1. 56 (1H, m) , 1 . 7 
0-1. 90 (2H, m) , 2. 05-2. 15 (1H, m) , 2. 35-2. 
45 (1H, m) , 3. 02-3. 26 (2H, m) , 3. 39-3. 72 (2 
H, m) , 3. 8 0 - 3. 9 2 (2H, m) , 4. 3 0-4. 4 2 (2H, 
m) , 4. 49-4. 59 ( 1 H, m) , 4. 60-4. 70 ( 1 H, m) , 
6. 46 (2H, br. s) , 7. 10 (1H, s) , 7. 14 (1H, dd, 
J = 8. 8, 2. OHz) , 7. 38 (1H, d, J = 8. 8Hz), 7. 68 
(1H, s), 8. 57 (1H, J = 8. 3Hz) , 8. 91 (1H, J = 8. 
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3Hz) , 11.48 (1H, br. s) , 11. 75 (1H, s) . 
MS (FAB) m/z : 5 3 1 (M + H) + . 
[2HIM7 2] 2R*) -N 1 - [ (5-^DO^r>H-^-2-^f 

;v) #;v#rjW -4- (N, n-^jWWWTC-OW tf^^Wl'-N 2 
- [ (5-^^-4. 5, 6, 7-xb^tFD^7^n [5, 4-c] tf»J 

A) 



>F _ ;V ,- 2 — f;W) C (5-* 

9MP-4, 5, 6, 7-fh7tHP^/D [5, 4-c] fcfU 2 -<< 
*^#=;W -1. 2— >5>73> Cft«tt*A) *£M 

iH-NMR (DMSO-d 6 ) 6:1. 5 0 - 1. 6 0 (1H, m) , 1. 7 
6-1. 90 (2H, m) , 2. 06-2. 15 (1H, m) , 2. 39-2. 
46 (1H, m) , 2. 7 5-2. 9 3 (9H, m) , 3. 14 (2H, br. 
s) , 3. 3 8 -3. 7 3 (2H, m) , 3. 8 9- 3. 9 0 (1H. m) , 
4. 2 8-4. 7 1 (4H. m) , 7. 0 9 (1H, s) , 7. 15 (1H, d 
d, J = 8. 6, 2. 0Hz) , 7. 37 (1H. d, J = 8. 6Hz) , 7. 
68 (1H. s) , 8. 57 (1H, d. J-8. 3Hz) , 8. 94 (1H, 
d, J = 8. 3Hz) , 11. 42 (1H, br. s) , 11. 74 (1H, 
s) . 



— N 




ci 
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MS (FAB) m/z : 5 5 9 (M + H) + . 

immM7 3] (1R*. 2R*) -N 1 - [ (5-^DD<>F-ih2-f 
;W *;u#n;W--N 2 - [ (5-*3\n>-4, 5, 6, 7 -fh7k Fn^T 

*/p [5, 4-c] \>\) 9 J>-2-4)V) ' -4-*;w#u/*;w$ 



H»7 1 i|Wia©^^D, (1R*. 2R*). — N 1 — [ 

>H-;w-2— r;w -4-kFn=^»wu-N 2 - [ (5-* 

^;l/-4, 5, 6, y-fb^tFo^/n [5, 4-c] tfUS?>-2— T 
;V) -i, 2-^o^>*>>>7$> (AflcStt#B).^&SJi 

1 H — NMR (DMSO-d 6 ) 6 : 1. 4 3- 1. .5 2 (1H, m) , 1 . 8 
0-1. 90 (2H, m) , 2. 0 7-2. 17 (2H, m) , 2. 85 (3 
H, s) , 3. 12 (2H, br, s) , 3. 2 5-3. 6 5 (1 0H, m) , 
3. 91-4. 04 (2H, m) , 4. 32-4. 65 (6H, m), 7. 08 
(1H, s) , 7. 14 (1H, d, J = 8. 8Hz) , 7. 37 (1H, d, 
J =8. 8Hz) , 7. 6 8 (1H, s). , 8. 5 4 (1H, d, J = 8. 6H 
z) , 8. 9 3 (1H, d, J = 8. 6Hz) , 11. 40 (1H, br. 
s), 11. 75(1 H, s). 
MS (FAB) m/z : 6 0 1 (M + H) + . 

mmm7 4] (±) - tr.ans-4.4-a (* h*~>*5p;i/) -n 1 - 
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[ (5-^00^-2-^) -N 2 - C (5— fV7°D 

tf;V-4, 5, 6, 7-xh^tHa^7ya [5, 4-c] tfU^>~2— f 
;W *^#=yW -1. 2-v-*P^>*>^7S> 



*JH«2tR«t©**T?, (±) - trans -4, 4-kX 

_ N _ [ (5->7dd^>F"^-2- -r;w -i. 2--> 

^0^>^7S> (3 6 5mg) , 5—fV7" > atf;V-4, 5, 6, 7 -x 
h7tFP^/D [5, 4-c] KU5»-2->OW UWA 
M (3 9 5mg) *^l-tPn*5/^>^/by7l/-^l^* (3 1 
mg) ftN, N-^x;V*;UA75F (5 0ml) Mb. 1" (3-3?;* 
5P;i/7==/7°Pt!;l/) -3-Xx^*;W#^-f Itt(5 7 5mg) 
^ffltbTEJC^SJlt^D, W^ (3 0 0mg) £«&&MJS 

i H -NMR (DMSO-d 6 ) 5:1. 33 (6H, br. s) . 1. 5 9- 
1. 72 (1H, m) , 1. 8 0-1. 9 5 (1H, m) . 3. 01-3. 14 

(1H, m) , 3. 18-3. 4 5 (12H, m) , 3. 6 0-3. 8 0 (2 
H, m) , 4. 3 0-4. 6 9 (4H, m) . 7. 11 (1H, s) , 7. 15 

(1H, dd, J = 8. 5, 2. 0 Hz) , 7. 39 (1H, d. J-8. 5H 
z) , 7. 6 9 (1H, d, J = 2. 0Hz) , 8. 4 9 (1H, d, J = 8. 

3HZ ) , 8. 80 (1H. d, J = 8. 3Hz) .11.11 UH, br. 

s) , 1 1. 6 9- 1 1. 8 0 (1H. m) . 
MS (FAB) m/z : 5 7 4 (M + H) + . 

SUM! 7 5] (±) -trans-4, 4-b*X (fcPD*S';WW -N 1 



0 s 
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Ptf;W-4, 5, 6, 7-rb7kHDWD [5, 4-c] k°Uv>-2- 



1) £*0l2£|i3«&#J£T?, (±) - trans -4, 4 — (^>vJP 
sT+^^^W — N— [ (5-^nn<>F-^-2-' (JV) %)V#—)V] - 
1, 2-z/t7U^>?>5?75.>&£Zf5— 5, 6, 7-x 

h^tHP^ryo [5, 4-c] tf u> ? >- 2 — f )V) ivvi$>m. u^a 

(±) - trans -4, 4-\£*.('<>i?)\'*f5'*9')V) -N 1 - 

[ (5-^oD-r>F-;p-2— r;p) -n 2 - [ (5— yv^d 

kMU-4, 5, 6, 7-fh7tFDf77n [5, 4-c] tf'J S>>— 2 — f 
;W #)l/fc;W -l, 2-z/2u^>?>z?7*>mm<\:G®&nft a 
X H — NMR (DMSO-d 6 ) 5:1. 0 1 (6H, d, J = 6. 6 Hz) , 
1. 60-1. 7 2 (2H, m) , 1. 8 9-1. 9 9 (2H, m) , 2. 76 
(4H, br. s), 2. 85-2. 95 ( 1 H, m) , 3. 32-3. 43 
(4H, m) , 3. 6 9-3. 7 4 (2H, m) , 4. 3 2-4. 44 (1H, 
m) , 4. 48-4. 6 0. (5H, m) , 7. 07 (1H, s) , 7. 13 (1 
H, dd, J = 8 . 8, 2. 0Hz), 7. 23-7. 40 (11 H, m), 
7. 67 (1H, d, J = l. 7Hz), 8. 45 (1H, d, J = 8. 6H 
z) , 8. 65 (1H, d, J = 8. 6Hz) , 11. 69 (1H, s) . 
MS (FAB) m/z : 7 2 6 (M+H) + . 

2) $mmQ 2 tmnojjmz&Q, ±!e©«^<D^>y;i^»*u mm 



OH 
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i H -NMR (DMSO-d 6 ) 6:1. 2 2- 1. 3 9 (6H, m) , 1. 4 
4-1. 60 (2H, m) . 1. 8 5-1. 9 8 (2H, m) , 3. 00-3. 
7 8 (9H, m) . 4. 2 5-4. 8 0 (4H. m) . 7. 0 9 (1H, s> , 
7. 14 (1H, d, J = 8. 8Hz) . 7. 37 (1H, d, J = 8. 8H 
z) , 7. 67 (1H. s) , 8. 48 (1H. d. J = 8. 5Hz) , 8. 7 
3 (1H, d, J = 8. 5Hz), 10. 8 2 (1H, br. s) , 11. 7 2 

(1H, s) . 
MS (FAB) m/z : 5 4 6 (M+H) + . 

mmmiei <±) -cis-N 1 - c is -wo*-)*- 2 -4 m 



(±) _ c i s-n- [ (5-^000^-^-2-^^) *^#-;W 
-1, 2-v^aO*>^7^> Sfl(2 0 0mg) SN, N-^pWI' 
*JW>75H (lml) fc**U hUX^75> (0. 2 8ml) £0:^2 
-^7x>^;V»^C"J H (1 1 lmg) £JinS., 7 5»Wc. Rfc 

(19 8mg) UTttfc. 

i H -NMR (DMSO-d 6 ) 6:1. 2 0- 1. 8 0 (8H. m) . 3. 5 
2 (1H, br. s) , 3. 97 (1H, br. s) , 6. 86 (1H. t, J 
= 4. 5Hz) . 7. 01 (1H, s) , 7. 17 (1H, dd, J = 8. 3, 
2. 2Hz) , 7. 43 (1H, d, J = 8. 6Hz) , 7. 51 ( 1 H, 
8 ) , 7. 6 0-7. 7 0 <2H. m) , 7. 73 (1H, s) , 7. 80 (1 
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H, d, J = 8. 3Hz) , 11. 7 1 (1H, s) . 
MS (FAB) m/z : 43 7 (M + H) + . 

[«0!I7 7] (±) -ci s-N 1 - [ (5-^nD-f>H-Jl/-2— OW 
%)\,#-)V\ — N 2 — (2-^/<;W -1, 2-^DAW>y75> 



^»J2 tmWi<Dfi&r. (±) -c i s-N- [ >H-;i/ 
-2-<;W -1, 2-->^o^-tf>^75> MlifhP 

1 H — NMR (CDC 1 3 ) 6:1. 40-1. 8 1 (6H, m) , 1.81- 
1. 9 2 (1H, m) , 1. 9 9 (3H, s) , 2. 0 8-2. 17 (1H, 
m), 4. 11 (1H, br. s), 4. 29 (1H, br. s), 6. 22 
(1H, br, J = 6. 8Hz), 6. 87 (1H, d, J = 2. 0Hz) , 

7. 22 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 34 (1H, d, J = 

8. 8Hz), 7. 61 (1H, s), 7. 70 (1H, br. s), 9. 31 
(1H, s) .. 

MS (ESI) m/z : 3 5 8 (M + H) + . 

immm7 8] (±) -c i s-n 1 - c (5-^dp-t>f-;v-2— ow 



CI 




CI 
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mmM2tmm<Dmr, c±) -c i s-n- t (5-^o^>fhv 

ir-NMR (CDC 1 3 ) <5 : 1 • 4 0-2. 0 0 (7H, m) , 2. 0 9- 
2. 10 (1H, m) . 4. 17 (1H. br. s) , 4. 3 6 (1H, br. 
s) , 6. 4 5 (1H, br, J = 5. 6Hz), 6. 9 0 (1H, d. J = 
2. OHz) , 7. 10-73 (9H. m) , 9. 50 (1H, s) . 
MS (ESI) m/z : 4 2 0 (M+H) + . 
[*»«7 9] (±) -cis-N 1 - [(5-^U^Hh2-^W 

*^*=^3 -n 2 - [ (tf>j^>-4-^;w -1, 2-^d 



X H — NMR (DMSO-d 6 ) 6:1. 04 (2H, br. s) , 1. 62 
(2H, d, J = 10. 2Hz) , 1. 74 <2H, br. s) , 1. 99 (2 
H, d, J=4. 6Hz) , 4. 2 3-4. 3 5 <2H, m) , 7. 16 (2 
H, dd, J = 8. 8, 1. 8Hz), 7. 2 3 (1H, s) , 7. 4 0 (1 
H, d, J=8. 8Hz), 7. 63 ( 1 H, d, J = l. 8Hz), 8. 25 
(2H, d, J = 6. 1Hz), 8. 33 (lH. br, J = 7. 3Hz), 
8. 88 (1H, br, J = 6. 6Hz) , 8. 94 (2H, d, J = 6. 1H 
z) , 11. 9 3 (IH, s) . 



CI 
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MS (ES I) m/z : 3 9 7 (M+H) + . 

mWMZ 0] (±) - c i s-N 1 - [ (5-£ocK>F-Jl/-2— ()V) 



mmm2tmm(D^mx\ (±) -c i s-n- c (5-^dd-t>f-;v 

-2— - i, 2-v^d^it->^t5> Iilt4-y 

l H-NMR (DMSO-d 6 ) 6:1. 40 (2H, br. s), 1. 61 
(4H, br. s) , 1. 97 (2H, br. s) , 2. 96 (6H, s) , 
4. 13-4. 25 (2H, m) , 6. 88 (2H, d, J = 8. 5Hz) , 
7. 16 (1H, dd, J = 8. 8, 2. 0Hz), 7. 17 (1H, s), 
7. 40 (1H, d, J = 8. 8Hz) , 7. 65 (1H, d, J = 2. OH 
z) , 7. 77 (2H, d, J = 8. 5Hz) , 7. 9 0 ( 1 H, br, J = 
6. 8Hz) , 8. 18 (1H, br, J = 6. 8Hz), 11. 91 (1H, 
s) . 

MS (ESI) m/z : 4 3 9 (M+H) + . 

1] (±) -c i s-N 1 - [ (5-i7na-r>r t -;i/-2— OV) 

— n 2 — [3- (4-tfU^;i/) t^ud-ow -1. 2 — s^^n 



CI 
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CI 




iH-NMR (DMSO-d 6 ) d : 1. 2 1 (2H, br. s) , 1. 5 0- 
1. 67 (3H, m) , 1. 6 7-1. 8 0 (1H, m) , 1. 80-1. 96 

(2H, m) , 4. 11-4. 30 (2H, m) , 7. 15 (1H, dd, J = 
8. 8, 1. 7Hz) , 7. 21 (1H, s) , 7. 40 (1H. d, J-8. 
8Hz) , 7. 42 (1H, d. J = 16. 0Hz) , 7. 5 3 (1H, d, J 
= 16. 0Hz) , 7. 62 (1H, d, J = l. 7Hz) , 8. 06 (2H, 
d, J = 6. 0Hz) , 8. 27 (1H, br, J = 7. 6Hz) , 8. 50 

(1H, br, J = 7. 6Hz) , 8. 87 (2H, d, J = 6. OHz) , 1 
1. 8 6 (1H, s) . 
MS (ESI) m/z : 4 2 3 (M+H) + . 

mums 21 (±) -c is-N 1 - [ (5-^no^>H-;v-2-<;w 
xjvtf-M — n 2 — c (l— fy^ot!;vt:^U5?>-4--- r;w 

;W -1, 2—>^D^*U->^T5> 



CI 
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1 H — NMR (DMSO-d 6 ) 6:0.94-2: 1 0 (1 OH, m) , 1. 
22 (6H, d, J = 6. 1Hz) , 2. 6 0-2. 9 4 (4H, m) , 2. 9 
8-3. 50 (4H, m) , 4. 01 (1H, br. s) , 4. 12 (1H, b 
r. s) , 7. 16 (1H, d, J = 8.4Hz),7. 20 (1H, s), 
7. 4.2 (1H, d, J = 8. 4Hz) , 7. 65 (1H, s) , 7. 93 (1 
H, br, J = 7. 1Hz) , 8. 17 (1H, br, J = 7. 8Hz) , 9. 
59(1 H, br. s), 11. 91(1 H, s). 
MS (ESI) m/z : 44 5 (M+H) + . 
[MNm8 3] (±) -cis -N 1 - [ (5 - ^DD-f>F-^-2- 1 )V) 
tUVtf-M -N 2 - [ (E) -3- U-*9-)V\d'<Vi»-4-'(M 7? 



1) 1- (tert-y^->M») -4- [ (E) - 2- 

If-JW tf^U> ? > (J. Med. Chem. , 1 99 8^, 4 1 
#, 24 9 2K) (HOmg) $fh7tFD77> (4. Oml) 
fc^C, 7K (1ml) %>&T$7m\V)?-V2± (lOmg) ^mzXtWX. 3 
0Mi*#Ufc. «JBET*8U g§££N, N-'^f^*M751« (3ml) 
fcgtffcU (±) -c i s-N- [ (5-#nnK >H-;i>-2— f;w 
fc;t/] -1, 2-5^DA*lr>>>75> If! (13 4mg) , 1-tF 
o^>^>yhUTV-;H7K» (lllmg) » 1- (3-z^^)V7S.J 
y°u¥)V) -S-xfjWM^SF (15 7mg) , fcJjtfSMV 

yDt°^X^;V75> (2 8 6 m 1) £^fcTJn*7BRri«#Ufe. EJfcifcS 



UD'fJV] -1, 2-$/?0*\*1r>i?7S> 
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«E«U ^l^nn^> (2 0ml) , tK (5 0ml) 
fP»7K^bU^A7K» (50ml) ZtiUX, GWBZftMh* 

^ 7xf _ (i ;/7DD^>:7th>=10 : 1-2 : 1) ftflV>T*«U 
(±) -c i s-N 1 - [ (E) -3- [1- (ter t-7h^>#^- 

-2->f/W *^*=UW -1. 2-^D^>^75> (2 15mg) £ 
|Sfi@#:.i:bT#£o 

i H -NMR (CDC1 3 ) <5 : 1. 2 4- 1. 8 0 (1 0H, m) , 1. 47 
(9H. s) , 1. 8 5-1. 97 (1H, m) , 2. 10-2. 20 (1H. 
m) , 2. 2 2 - 2. 3 6 (1H, m) , 2. 6 8-2. 7 4 (2H, m) , 
4. 12 (3H, brs) , 4. 29 (1H, br. s) , 5. 84 (1H, 
d, J = l 5. 2Hz), 6. 06 (1H, br. s) , 6. 89 (1H, 
s) , 6. 92 (1H. dd, J = 15. 2, 6. 4Hz) , 7. 23 (1H, 
dd, J = 8. 8, 1. 7Hz) , 7. 35 (1H. d, J=8. 8Hz) . 
7. 64 (1H, d, J = l- 7Hz) . 8. 04 (1H, br. s) . 9. 4 
1 (1H, s) . 

MS (ES I) m/z : 5 2 9 (M + H) + . 

2) J:f3<Z>£jfttt (2 10mg) *^nn^> (1ml) \Z®MVtc®W. 
\Z, bVyMUffi®. (1ml) £gi&fcTJn*.» 3 0MJI#b7c. 
»b, »«^BD^> (5ml) fc**U HJX3W5> (111 
Ml) , fftt (6 8m 1) > 3 5X*;^U> (51M)> **tf**flsMJ 
y^Y^yt^mj-YWk (I2 6mg) ^fii:TlA4llWLf- R 

«^pp^> uomi) %xmMadttvw±**fc (10 
mi) §jn^> %mmzmv. «zKm^b'J^^«*^- w § 
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iiu wmtt&m U2mg) *&$mwthT%t^ 

*H — NMR (DMSO-d 6 ) 6:1. 30-1. 93 (12 H, m), 2. 
2 5-2. 3 8 (1H. m) , 2. 70 (3H, d, J=4. 9Hz) , 2. 8 
7-2. -3. 00 (2H, m) , 3. 34-3. 44 (2H, m) , 4. 13 

(2H, br. s) , 6. 20 (1H, d, J = 15. 5Hz) , 6. 55 (1 
H, dd, J = 15. 5, 5. 9Hz) , 7. 18 (1H, dd, J=8. 8, 
2. 1Hz) , 7. 20 (1H, d, J = l. 5 Hz) , 7. 43 (1H, d, 
J = 8. 8Hz), 7. 67 (1H, d, J = 2. 1Hz) , 8. 01 (1H, 
br, J = 7. 6Hz), 8. 29 ( 1 H, br, J = 7. 1Hz), 10. 4 
0 (1H, br. s) , 11. 89 (1H, s) . 
MS (ESI) m/z :443 (M+H) + . 

[3ftSM*8 4] (±) -c i s-N 1 - [ (5-i'DD<>'Hh2-'fJV) 
— N 2 — [3- (1 -X?)l>W)z?>-4 — t)V) 7uM*~ 

m -l, 2-^^u^d->p7s.> mmm. 



i) m&ms(oi) tmmwxm-?, 1- (tert-^^/W-jw 

-4- [2- x^;H fcf^U^> (J. Med. 

Ch em. ,1 9 9 8#, 4 1#, 2 4 9 2JC) (±) - c i s -N 1 - 

[3- CI- (tert-^^/M») fcWJ$»-4— OM 7a fc! 

— n 2 — [ (5-^nn-r>h*-;i/-2— r;W -1, 2 

1 H — NMR (CDC 1 3 )<5:1. 00-1. 17(2H, m),l. 30- 
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1. 80 (11H. m) , 1. 44 (9H, s) , 1. 8 0- 1. 9 5 (1H, 
m) , 2. 10-2. 23 (1H, m) , 2. 29 (2H, t. J = 7. 8H 
z) , 2. 5 0 - 2. 7 0 (2H, m) , 3. 90-4. 18 (3H, m) , 
4. 23 (1H, br. s) , 6. 05 (1H, br, J = 6. 0Hz) , 6. 
85 (1H, d, J = 2. OHz) , 7. 22 (1H, dd, J = 8. 8, 1. 
8Hz) , 7. 37 (1H, d. J = 8. 8Hz) , 7. 62 (1H, d, J = 

1. 8Hz) , 7. 89 (1H, br. s) , 9. 59 (1H, s) . 
MS (ESI) m/z:53 1 (M+H) + . 

'H-NMR (DMSO-d 6 ) 6:1. 20 — 1. 90 (15 H, m), 2. 
10-2. 26 (IE m) , 2. 55 (3H, s) , 2. 5 5-2. 7 0 (2 
H, m) , 3. 21 (2H, t, J = 12. OHz) , 4. 00-4. 16 (2 
H, m) , 7. 18 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 21 (1 
H, s) , 7. 44 (1H. d, J = 8. 8Hz) , 7. 70 (1H, d, J = 

2. 2Hz) , 7. 82 (1H, br, J = 6. 9Hz) , 8. 11 (1H. b 
r, J = 7. 6Hz) , 10. 02 (1H, br. s) , 11. 94 (1H, 
s) . 

MS (ESI) m/z : 44 5 (M+H) + . 
[nmiSS] (±) -cis-N 1 - [-(5-*Pn>f>l*-/W-2--fJW 
*;i/#n;W -N 2 - [ (l -*9-)WV)i»-4-'()V) 7u\Z*u4M 
-1, 2-^0^"9">5?75> 



1) jjt*W8 3©l) tPI«©*»T, 1- (tert-^b^>MO) 
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-4- (^^y*jH^If-JH tr^US?>^£> (±) -cis-N 1 

- [ [l- (t e r t-7h*z/*)V$-)V) e^'jv>-4—r;u] ^net 
a^;v] — n 2 — [ >b*-;i/-2—f;w -l, 2 

X H — NMR (DMSO-d 6 ) <5 : 1. 3 0- 1. 8 2 (1 2H, m) , 1. 
38 (9H, s) , 2. 6 8-2. 7 8 (1H, m) , 2. 96-3. 10 (2 
H, m) , 3. 56-3. 66 (2H, m) , 4. 00-4. 20 (2H, 
m) , 7. 16 (1H, s) , 7. 18 ( 1 H, dd, J = 8. 6, 2. OH 
z) , 7. 43 (1H, d, J = 8. 6Hz) , 7. 70 (1H, d, J = 2. 
0Hz), 7. 9 1 (1H, br, J =7. 3Hz), 8. 25 (1H, br, 
J = 7. 8Hz) , 11. 8 1 (1H, s) . 

2) »j8 302) tmmo)^mx\ ±m<D±j&m^mmfc&mmco 

*H — NMR (DMSO-d 6 ) 5 : 1. 3 0.- 1. 4 5 (2H, m) , 1 . 4 

5-1. 70 (6H, s) , 1. 70-1. 82 (4H, m) , 1. 90-2. 

03 (2H, m) , 2. 10 (3H, s) , 2. 40-2. 5 2 (1H, m) , 

2. 5 2-2. 6 2 (2H, m) , 4. 0 4-4. 18 (2H, m) , 7. 15 
(1H, s) , 7. 18 (1H, dd, J = 8. 8, 2. OHz), 7. 43 
(1H, d, J = 8. 8Hz) , 7. 71 (1H, d, J = 2. OHz), 7. 

9 2 (l.H, br, J = 7. 3Hz) , 8. 25 (1H, br, J = 7. 8H 

z) , 1 1. 8 3 (1H, s) . 

MS (FAB) m/z : 44 1 (M + H) + . 
[H»J8 6] (±) -cis-N 1 - [ (5-^DD<>F-;i/-2-<;V) 
-N 2 - [ (1 1, 2, 3, 6 -x h?h Fofc!U5» 

-4— r;W 7u\Z*n^M -l, 2—>£D'v^tr>:/75> 
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1) ^»8 3©1) tmomr. 1- (tert-^h^>M») 
_ 4 _ (^h^i/^;^-;UX^W -1. 2, 3, 6-x h^tFPtf'J^ 
(±) -c is-N 1 - [ [1- (tert-^bWM - 

i, 2, 3, 6-^b^t:FPHU^>-4-'f;n ^dh^d-ow -n 2 - 
[ ( 5 -^DD-r>H~;p-2-^;w jww^w -i. 2— >^o^*i>-> 

i H -NMR (DMSO-d 6 ) <5 : 1. 3 5 - 1. 8 2 (8H, m) , 1. 3 
9 (9H. s) , 2. 15-2. 2 3 (2H, m) . 3. 4 0 (2H, t, J = 

5. 4Hz) , 3. 92 (2H, br. s) , 4. 14 (2H, br. s) , 

6. 29 (1H, br. s) . 7. 16 (1H, s) , 7. 18 (1H, dd, 
j = 8. 7, 2. 1Hz) , 7. 43 (1H, d. J-8. 7Hz) , 7. 71 

(1H, d, 3 = 2. 1Hz) , 7. 92 (1H, br, J = 7. 3Hz) , 
8. 40 (1H, br, J = 8. 3Hz) , 11. 80 (1H, s) . 
MS (ESI) m/z : 5 2 5 (M + H) + . 

2) mmw8 3(D2) tmmo^mr. mo^m^wm^mntco 

iH-NMR (DMSO-d 6 ) 6 : 1. 3 0- 1. 4 6 (2H, m) , 1 . 4 
6-1. 84 (6 H, s), 2. 15-2. 25 (2H, m) , 2. 21 (3 
H, s) , 2. 42 (2H, t, J = 5. 6Hz) , 2. 8 9-2. 9 7 (2 
H, m) , 4. 13 (2H, br. s) , 6. 25 (1H, br. s) , 7. 1 
5 (1H, s) , 7. 17 (1H, d, J = 8. 6Hz) , 7. 43 (1H, 
d, J = 8. 6Hz) , 7. 70 (1H, s) , 7. 97 (1H. br, J = 
7. 8Hz) , 8. 41 (1H, br, J = 7. 8Hz) , 11. 84 (1H, 
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S) . 

MS (FAB) m/z : 4 3 9 (M+H) + . 
M8 7] (±) -cis -N 1 — [ (5-^PDOF-;U-2— i)V> 



1 - (4-hfU^W fcWJ5»-4-;&;H$>lfe (Tetrahedro 
n, 1 9 9 8¥, 4 4t, 7 0 9 5H) (2 0 6mg) ^DD^^> (5 0 
ml) fc»»U JSc^TTta^^-^ (144/il) £in*.3 0#«#L&. 
Kf^miZhVX^)Vr^> (9 6 9 a l) *m%-tz.<D%, (±) -cIs-N 

- [ (5-^DD-f>F-;v-2-" r;w -l, 

>5>75> (3 2 8mg) £iJD*afiT?3 0#ift#L;fc. KlS»t*«JE. 

ttU (3 1 Omg) &»»fiB#£l,T»fc. 

1 H — NMR (DMSO-d 6 ) 5 : 1. 3 0-2. 0 0 (1 0H, m) , 2. 

74 (1H, br. s) , 3. .18 (2H, q, J = 12. 3Hz) , 4, 03 
<1H, br. s) , 4. 10-4. 25 (3H, m) , 7. 15-7. 55 
(4H, m) , 7. 4 2 (1H, d, J = 8. 8Hz) , 7. 6 5 (1H, 

s) , 7. 91 (1H, d, J = 8. 8Hz) , 8. 2 0 - 8. 3 5 (3H, 

m), 11. 9 1 (1H, s), 13. 47 (1H, br. s). 

MS (FAB) m/z : 4 8 0 (M + H) + . 
[&JS0J8 8] (±) -cis-N 1 - [(5-^OD-f>MV-2-^) 

%)Vtf=.M -N 2 — [ [4- (*;M>y/pWW ^7V~)V-2--(M % 



CI 
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CI 




mmm2tmm(D^m\ (±) -c i s-n- [ (5-^n^>F^ 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 5 - 1. 5 5 (2H, m) , 1. 5 
5-1. 8 0 (4H, m) , 1. 9 5-2. 15 (2H, m) , 3. 0 0-3. 
6 0 (4H, m) , 3. 8 5-4. 0 0 (4H, m) , 4. 15-4. 3 5 (2 
H, m) , 4. 40-4. 6 5 (2H, m) , 7. 18 (1H, dd, J = 8. 
8, 2. 1Hz) , 7. 30 (1H, s) , 7. 41 (1H. d, J = 8. 8H 
z) , 7. 65 (1H, d, J = 2. 1Hz) , 8. 19 (1H. s) , 8. 3 
5-8. 5 0 (2H. m) . 11. 0 1 (1H. br. s) , 11. 9 4 (1 
H, br. s) . 

MS (FAB) m/z : 5 0 2 (M+H) + . 

immmsd] (±) -c i s-n 1 - i (s-^nn^^i^—ov) 

fcjWfcJM — N 2 — [ [5- [ (N. N-S^^TS/) ^7'/- 



CI 
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mmm2tmm<D^mx\ (±) -ci s-n- [ (5-^pp-f >n-;i/ 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 5 - 1. 5 5 (2H, m) , 1. 5- 
5-1. 80 ( 4 H, m) , 1. 85-2. 10 ( 2 H, m) , 2. 72 (6 
H f br. s), 4 . 17-4. 35 (2H, m) , 4. 62 (2H, br. 
s) , 7. 16-7. 10 (2H, m) , 7. 43 ( 1 H, d, J = 8. 8H 
z) , 7. 71 (1H, d, J = l. 7Hz) , 8. 10 (1H, s) , 8. 1 
5 (1H, d, J = 7. 8Hz), 8. 52 (1H, d, J-7. 8Hz) , 1 
0. 70-10. 80 ( 1 H, br), 11. 8 6 ( 1 H, br. s). 
MS (FAB) m/z : 4 6 0 (M + H) + . 
[H»J9 0] (±) -c i s-N 1 - [ (5-#DD-f >H-;i/-2— fJW 
fcjl^pjW -n 2 - [ (4, 5, 6, 7 -xh^t Hp- 5, 6-HJ^W 
>^77p [4, 5-d] tru^>-2— f;W *;i/*n;W - l, 2-S/£ 



&JM!2£H«©;fr8re, (±) -c i s-N- [ 
-2— f;W Xfttf-M -1, 2-^PA=Hr>> ? 75> ttfflWft^d;^ 
4, 5, 6, 7-fh7kHD-5, 6-hU^^i»^7 N /P [4, 5-d] 

1 H — NMR (DMSO-d 6 ) 6:1. 3 5 - 1. 5 0 (2H, m) , 1. 6 
1 (4H, br. s) , 1. 8 0 -2. 0 0 (2H, m) , 2. 27 (2H, b 



CI 
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r. s) , 2. 8 0-4. 8 0 (1 0H, m) , 7. 14 (1H, d, J = l. 
5Hz) , 7. 17 (1H, dd. J = 8. 5, 2. 0Hz) , 7. 41 (1 
H , d , J = 8. 5Hz) , 7. 70 (1H. d. J = 2. OHz) , 8. 09 
(1H, d, J = 7. 3Hz) , 8. 44 (1H, br. s) , 11. 81 (1 
H, br. s) . 

MS (FAB) m/z : 4 9 9 (M + H) + . 
[SSM9 1] (±) -cis-N 1 - [(5-^n-f>MV-2-^) 
*;WfcyW -N 2 - [ (4, 5, 6, 7-fh7kFn-5, 

i/>^7^/p [4, 5-d] ku^5»-2— r;w) #;w*~jw -i. 2_i/ 



^^^yp [4f 5 -d] t!U^-5?>-2-*;V#>« U^A&i 
(±) -c i s-N- [ (5-£PtH>F-;l'-2->f;l') fc^^M " 

iH-NMR (DMSO-d 6 ) 9:1. 35-1. 55 (2 H, m) , 1 . 5 
5-2. 10 (10H, m) , 2. 8 0-4. 8 0 (1 0H, m) , 7. 10- 
7. 2 5 (2H, m) , 7. 4 2 (1H, d. J = 8. 8Hz) , 7. 7 2 (1 
H, d, J = l. 7Hz) , 8. 12 (1H, br. s) , 8. 41 (1H, b 
r. s) , 11. 83 (1H, br. s) . 
MS (FAB) m/z : 5 1 3 (M+H) + . 
SUM 9 2] (±) -cis-N 1 - [(5^DP^Hh2-#) 
jjfrtfzM -N 2 - [ (4. 6-^tHP-5H-tfDP [3, 4-d] ?7 



CI 




mm2tmm<0^m> 4, 5, 6, 7-rb7kFn-5, 



344 



WO 01/74774 



PCT/JP01/02945 



CI 



7;i/=f>#HMT. 2-7p^E-5 - t e r t -^h^fS/^l^x;!/- 4, 6 
->*t KP-5H-t!PP [3, 4-d] ^TV-)V (17 1mg) £vX3MI/ 
X-x;V (5ml) l:«t-78t;Tn-^l/Uf^A (1. 6 

*-y->M, 3 8 5/ti) ^Tbfco -7 8CTio^p»um 

N, N-^^;i/*;P£75 H (10ml) fC^L, (±) -ci s-N- 

[ >H-;i/-2—f;i/) -i, 2 -v^da^it-^ 

y75> (1 8 4mg) , 1 -b Ho^^>^/h U 7V-;H *?0#l 

(7 6mg) 01- ( 3 5^7 5 /7ntf;W) - 3 -X^UftJl/tfvM' 

5h- mm. (2i5mg) muz., zumm&~?m.w\stc> Kmmzmmvz? 

D?h^77>T- ^DD^^>=3 : 9 7) IZTffiMV, 

(±) - c i s -N 1 - C (5-ter t -^h^^;l/fc;i/-4, 6-5?fc 
FP-5H-t°PP [3, 4-d] ?7y-)V- 2 — i )V) -N 2 

- [ (5-^pp-t>f-;1/-2— f;w -i, 2-5/^p^-^ 

>y75> (4 4mg) £#fc 0 £ ft Klt&Mlp:^ (5ml) £jJP 

ZmML, UMik&m (3 lmg) ^M*tbt#fc 0 

1 H — NMR (DMSO-d 6 ) 6:1. 35-1. 52 (2H, m), 1. 5 

5-1. 80 (4H, m) , 1. 8 2-2. 0 5 (2H, m) , 4. 22 (1 
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H. br. s) . 4. 28 (1H. br. s) , 4. 38 (2H, s) . 4. 5 
6 (2H, s) , 7. 14-7. 20 (2H, m) . 7. 42 (1H, d, J = 
8. 6Hz) ,1.11 (1H, d, J = l- 7Hz) , 8. 10 (1H, d. 
J = 7. 1Hz) , 8. 45 (1H, d, J = 7. 8Hz) , 10. 10-1 
0. 50 (2H, br) , 11. 83 (1H, br. s) . 
MS (FAB) m/z : 44 4 (M+H) + . 
[**«9 3] (IS, 2R) — N 1 — [ (5-^DOM^2-^fJW 
WtftzM — N 2 - [ (B-jWV-4. 8-^n-5H-KnB [3, 
4-d] ^7y-;u-2— r;w *;w#r:;W -1, 2—>^D^*U->^75 

y mm. 



ftm2tW*0*&K* (IS, 2R) -N 1 — [ (5-^DO^>MV 
4, 6 -vtFD-5H-tfPn [3, 4-d] ?y*/-)V- 2 

[a] D +l 1 0° (2 4. 8*0, c = l. 2 0, DMSO) . 
iH-NMR (DMSO-d 6 ) 5:1. 3 5- 1. 5 0 (2H, m) , 1 . 6 
3 (4H, br. s) , 1. 85-2. 10 (2H, m) , 3. 02 (3H, b 
r. s) , 4. 15-4. 80 (6H, m) , 7. 10-7. 22 (2H, 
m) , 7. 42 (1H, d, J = 8. 8Hz) , 7. 71 (1H, d, J = l. 
7Hz) , 8. 10 (1H, d, J = 6. 8Hz) , 8. 46 (1H, d, J = 
7. 8 Hz) , 11. 8 3 (1H, b r. s) , 11. 9 7 (1H, b r. 
s) . 



CI 
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MS (FAB) m/z : 4.5 8 (M + H) + . 
I3IWJ9 4] (i)-ci s-N 1 - [ [6- (ter t -7 b^yftfrtf- 
)V) -5, [3, 4-d] e»JS5?>-2— f;W 

JW -N 2 - [ >H-;i/-2— <;w - l, 2-v 



6- (ter t-^h^>*^-;V) -5, 7 -yt Hp- 2 h^v* 
;i/fc;i/trPD [3, 4-d] W^y&miW^VMzTMjmistcV 
^, ^^2^111^©^-^ (i)-cis — N— [ 

;i/-2—r;w -i, 2- : y^u^\^yvr^y jmmtKfo 

*H — NMR (CDC 1 3 ) 6:1. 5 4 (9H, s) , 1. 5 5-2. 3 0 
(8H, m) , 4. 23 (1H, br. s), 4. 53 (1H, br. s) , 
4. 7 4-4. 8 3 (4H, m) , 6. 99 ( 1 H, d, J = 1 . 5Hz) , 

7. 19 (1H, dd, J = 8. 8, 2. 1Hz) ,7. 34 (1H, d, J = 

8. 8Hz) , 7. 62 (1H, d, J = 2. 1Hz), 8. 11 (1H, b 
r. s), 8. 48-8. 53 (1H, br), 8. 70-8. 76 (1H, b 
r) , 9. 6 0- 9. 7 0 (1H, b r) . 

MS (ESI) m/z : 5 3 9 (M + H) + . 
[nMW9Sj (±) -cis-N 1 - [ (5-^PP-f >P-;P-2— 

-N 2 - [ [5, 7->>kFP-6 -pWl/tfPP C3, 4-d] 
tfU^^^-2— Oil tDVtfziM -i, 2-$^pa=Ht->> ? 75> *&M 




ci 
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CI 




H 



mmms 302) tmm^mr, (±) - c i s -n 1 - [ ce- 

(tert-^b^W») -5, [3, 4-d] K 

usi?>-2— r;v] ~ N2 - t (5-^no-r >b*-;v-2—f 

i H -NMR (DMSO-d 6 ) 6:1. 4 0-1. 5 5 (2H, m) , 1. 5 
5_!. 7 5 (4H. m) , 1. 8 0-2. 0 5 (2H, m) , 2. 9 8 (3 
H, br. s) , 4. 28 (2H, br. s) , 4. 65 (4H, br. s) , 
7. 14-7. 20 (2H, m) ; 7. 41 (1H, d, J = 8. 8Hz) , 
7. 69 (1H, d, J = 2. 0Hz) , 8. 17 (1H, d, J = 6. 9H 
z) , 8. 65 (1H, d. J = 8. 3Hz) , 8. 93 (1H, s) . 11. 
7 3 (1H, br. s) , 11. 82 (1H, br. s) . 
MS (FAB) m/z : 4 5 3 (M + H) + . 

Hdfcfl9 6] (±) -c is-N 1 - [ <5-*ncK>i*--;v--2--r>W 
fj)\,#~M — N 1 , N 2 -^^V-N 2 - [ (5-^^-4, 5. 6. 7- 
fh7tFDf7 4 /n [5, 4-c] tfUv^-2 — OV) tDltf-M -1. 



5-^^-4, 5, 6, 7-xh^kKD^/n [5, 4-c] KU^> 
-2-*;^>K U^A* (6 5 3mg) ^np^> (10ml) (3 
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ffiiU lM^mmx^y-;U« (3. 2ml) *HQZT§kfrmWVtz<D*>, 
®M%®J£T\Z&£Vfco mtEiZ2uwfr)V& (15ml) ^b^- 
;i/ (7ml) , N, N-^fMM75F (lM) ^1D^ 6 5tT*4Ptr B 1 

mwhfco ®mzMBT%£u mziz (±) -c i s-n 1 - [ u-^>tf 

>x;i/*x;i/- 5-^PP-f >F-Jl/-2 — -f;w -n 1 , n 2 - 

S^^-l, 2-y^7DAWy75> (8 4 7mg) <Z)>^PP^><i: 
\ZV5?>£<Dmmm&ffi8L (14ml) ^T-M#bfcc SJ«fc 

^- (y?DD^^>: ^^/-;v=4 7 : 3) TilUfc, »e>ttfc&*t£B 

(lomi) \zmmu 7mfc%vvA> osmg) s^da, m. 

m% £~>U % / f)\'%mfct~?Z>7 7 V ^=l%^2±>7 D7b^77^~ D P 

^^>:^^/-;i/=4 7 : 3) T^bfc©^, %^Xltdm.^MW-^ ^ P 
P^> (5ml) fcfcjfcU l^mMx^y-;i/^ < 5 2 8 ju 1 ) £2inA 
fc 0 rax^;i/^iDA«^MffiTfcg*L, mmikftW (2 6 7mg) £££ 

*H — NMR (DMSO-d 6 ) 5:1. 59-2. 07 (8H, m) , 2. 8 
2 (3H, m) , 3. 07-3. 48 (1 OH, m) ; .4. 26-4. 50 (2 
H, m) , 4. 94 (1H, s) , 5. 27 (1H, br. s) , 6. 61 (1 
H, s) , 7. 13 (1H, d, J = 8. 6Hz), 7. 43 (1H, br. 
s), 7. 57 (1H, s), 11. 25 (lH. br. s) , 12. 90 (1 
H, b r. s) . 

MS (ESI) m/z : 5 0 0 (M+H) + . 

immm9 7] (±) - c i s-n 1 - c (5-^pp-of-;i/-2 — ov) 
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— N 2 — L (4, 5, 6, 7-fb7tHDf7Vn [5, 4- 
c] fc?Ui?>-2 — fJ» -1, 2-y^DAW>^75> & 



-2— OW fc^tf^M -I. 2-y^D^W75> :&g|i&£5- 
(tert-^b^V»)-4, 5, 6, 7-rh7kHu^7^ 
[5, 4-c] -lfU^>-2-*^>« U^A»6»MMb^r«#fc. 
i H -NMR (DMSO-d 6 ) 6 : 1. 3 9 - 1. 5 2 (2H, m) , 1 . 6 
2 (4H, br. s) , 1. 8 6-2. 0 9 (2H, m) , 3. 03 (2H, b 
r. s) , 3. 4 0- 3. 4 7 (2H. m) , 4. 17-4. 3 2 (2H, 
m) , 4. 44 (2H, s) , 7. 15 (1H. s) . 7. 17 (1H, dd. 
J = 8. 6, 2. OHz) , 7. 41 (1H. d. J-8. 6Hz) ,7.71 
(1H, s) , 8. 10-8. 15 (1H, m) ,. 8. 40-8. 47 (1H, 
m) , 9. 6 9 (2H, br. s) . 11. 8 5 (1H, s) . 
MS (FAB) m/z : 4 5 8 (M+H) + . 
[*JMI9 8] (±) -c i s-N 1 - [ (5-^n^f>M-2H^) 
*;HfcyW -N 2 - [ (5-x3^-4, 5, 6, 7-fh7bFn?7yn 

[5, 4-c] eu$»-2-' av) *;v#-;w -1, 2- s s>?u<v*v>v 
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CI 




mmms2tmm(D^mr\ (±) -cis-n 1 - c 
;w-2— r;w *;p#=;W -n 2 - [ (4, 5, 6, r-xh^bKp^yy 
p [5, 4-c] t°u> ? >-2— f;i/) #;Wf?:i;H -1, 

1 H — NMR (DMSO-d 6 ) 8:1. 3 1 (3H, t, J = 7. 1Hz) , 
1. 45 (2H, br. s) , 1. 62 (4H, b r. s) , 1. 82-2. 1 
0 (2H, m) , 3. 00-3. 52 (5H, m) , 3. 7 1 (1H, br. 
s) , 4. 15-4. 50 (3H, m) , 4. 6 8-4. 8 2 (1H, m) , 
7. 15 (1H, s), 7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 4 1 (1H, d, J = 8. 8Hz) , 7. 7 1 (1H, d, J = 2. OH 
z) , 8. 14 (1H, br. s), 8. 36-8. 55 (1H, m) , 11. 
32 (1H, br. s), 11. 86 ( 1 H, s). 
MS (FAB) m/z : 4 8 6 (M+H) + . 
mMM99] (±) -c i s-N 1 - [ (5-^DD-f >H-;i/-2— 

— N 2 — [ [5- -4, 5, 6, 7-fh 

7tFnf7^D [5, 4-c] h°U> ? >-2— f;W #;M*-;K] -l, 2- 



CI 




3fe*095 2 tra*©:£J*T, (±) -cis-N 1 - [ (5-^OD-f>F- 
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D [5, 4-c] \>V*S>-2-' <M %mzM -1, 

i H -NMR (DMSO^d 6 ) 6:1. 44 (2H, br. s) , 1. 62 
(4H, br. s) , 1. 85-2. 10 (2H. m) . 2. 76-3. 21 
(6H, m) , 3. 28 (3H, s) , 3. 64 (2H, br. s) , 4. 00 
-4. 52 (4H. m) , 7. 14 (1H, s) , 7. 17 ( 1 H, dd. J = 
8. 8, 2. 0Hz) , 7. 41 (1H, d, J-8. 8Hz) , 7. 70 (1 
H, d, J = 2. 0Hz) , 8. 0 8-8. 2 0, (1H, m) , 8. 36-8. 
48 (1H, m) , 11. 84 (1H, s) . 
MS (FAB) m/z : 5 1 6 (M + H) + . 
MMU0 0] (±) ~c is-N 1 - [ (5-*nP<>h*-*-2-< 
*;^n;H — N 2 — [ (5 h*~>*;v#:^oWl'-4, 5, 6, 7 

-rb7kFn^/Q [5, 4-c] tfu> ? >-2-<;w *j;v#=;w - 

1, 2-V^D^t^75> 



CI 




SUI«5 2tn*©*ttTr, (±) -cis-N 1 - [ (5-^nD-f > P- 
^-2— f^) -N 2 - [ (4, 5, 6, 7-^h^kh*D5 : -7y 

n [5, 4-c] tfu>?>-2— ajwfcuH -1. 2-^p^\W> 
s>7 $ y mm £-7u*$mL* ?)v& 5Mft^iit#fc. 

ir-NMR (CDC 1 ,) 6:1. 5 2 - 1. 9 8 (7H, m) , 2. 17 
(1H, br. s) , 2. 87-3. 10 (4H, m) , 3. 49 (2H, 
s) , 3. 76 (3H, s) , 3. 93 (1H, d, J = 15. 4Hz) , 3. 
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99 (1H, d, J = 15. 4Hz) , 4. 22 (1H, br. s) , 4. 45 
(1H, br. s) , 6. 86 ( 1 H, d, J = l. 2Hz) , 7. 18 (1 
H, dd, J = 8. 8, 2. 0Hz), 7. 33 (1H, d, J = 8. 8H 
z) , 7. 5 8-7. 6 3 (2H, m) , 7. 87 ( 1 H, br. s) , 9. 8 
8 (1H, br. s) . 
MS (FAB) m/z : 5 3 0 (M+H) + . 

mmmi on (±) -cis-n 1 - [ (s-^nn-f > 2 

-n 2 - [ (5 — (vfuVfr-A, 5, 6, 7-fh7tF 
n^yyn [5, 4-c] k°Uv>-2 — ()V) fj)V#zjV} -l. 2-'>#p 



CI 




H»J4 5iW«©^SsT, (±) -c i s-N 1 - [ (5-^DO-r>H- 

;w-2— r;w -n 2 - [ (4, 5, 6, y-fh^tFo^; 

o [5, 4-c] fcru> ? >- 2 — r;» iuwt-M -i, 2-^d^ij-> 

1 H — NMR (DMSO-d 6 ) 5:1.18-1. 73 (8H, m) , 1.8 
1-2. 10 (2H, m), 2. 97-3. 16 (1H, m) , 3. 20-3. 
41 (2H, m) , 3. 5 2-3. 8 0 (2H, m) , 4. 19-4. 31 (2 
H, m) , 4. 3 4-4. 7 7 (2H, m) , '7. 17 (1H, s) ,7.18 

(1H, dd, J = 8. 8, 2. 0Hz) , 7. 42 (1H, d, J = 8. 8H 
z) , 7. 71 (1H, d, J = 2. 0Hz) , 8. 15 (1H, br. s) , 
8. 28-8. 51 ( 1 H, m) , 11. 31 (1H, br. s), 11. 86 

(1H, s) . 
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MS (FAB) m/z : 5 0 0 (M + H) + . 
inWnO 2] (±) -c i s-N 1 - [ (5-^D^Hl'-2-'f 
M tsm-M — N 2 — [ [5- (2, 3, 5, 6-Tb7fcHP-4H-tf 
5 >-4-> f;W -4, 5, 6, 7-xh5tiH0^7yD [5, 4-c] t!U 



CI 




SOS«4 5tra*©*«cT?. (±) -C i S-N 1 - [ (5-^DD-f>H- 
fr-2->(M fc/WfcJW -N 2 - [ (4, 5. 6, 7-xh7th*U^7\/ 

n [5, 4-c] bfu^>-2-<;0 *;WteJW -1. 2-5/^n^**> 

5?7 =• > «ffi«*«kt;T- h 7 1 F P- 4 H- tf 7>- 4 &«Bfl5fc* 

'H-NMR (DMSO-d 6 ) 6:1. 30-3. 5 6 (1 9H, m) , 3. 
70-4. 01 (3H, m) , 4. 17-4. 30 (2H, m) , 4. 32- 
4. 80 (1H, m) , 7. 15 (1H, s) , 7. 17 (1H, dd, J = 
8. 6, 2. 0Hz) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 71 (1 
H, d, J = 2. 0Hz) , 8. 14 (1H, br. s) , 8. 39 (1H, b 
r. s) , 11. 8 4 (1H, s) . 
MS (FAB) m/z : 5 4 2 (M + H) + . 
[*ttm<>3] (±) -c i s-N 1 - [ [5- [2- (ter t-7h*'> 
*;W?=JW75/) -4, 5, 6, 7-fh7kFD^/n [5, 4 

-c] fc!U3»-2--OW -N 2 - [ (S-^nnKVF-;!/- 

2— r;w #;w$~;W -1. 2— >^n^u->> f 75> 
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Mfom4 5tmm<D%mT, (±) -cis-N 1 - [ (5-^pp-of- 

)V-2-s()V) iJJVtf-M — N 2 — [ (4, 5, 6, 7-fh7tFof77 
P [5, 4-c] b?U^>-2-' OV) *;i/fc;H -1, 2-^DA^t> 
>?7^> mmm^ZSN- (tert-yh+yM») 75/7-fch7 
;Uxkh* (J. Org. Chem. , 1 9 8 8^, 5 3#, 3 45 7JC) frZM 

X H— NMR (CDC 1 3 ) 5 : 1. 44 (9H, s) , 1. 5 4-1. 9 8 
(7H, m) , 2. 10-2. 20 (1H, m) , 2. 74 (2H, br. 

s), 2. 9 2 (4H, br. s) , 3. 34 (2H, br. s), 3.84 
(2H, br. s) , 4. 21 (1H, br. s) , 4. 45 (1H, br. 

s) , 6. 86 (1H, s) , 7. 19 (1H, dd, J = 8. 8, 2. OH 

z) , 7. 33 (1H, d, J=8. 8Hz) , 7. 5 7- 7. 6 3 (2H, 

m), 7. 81 (lH.br. s) . , 9. 66 (1H, br. s). 

MS (FAB) m/z : 60 1 (M + H) + . 
[H«J1 0 4] (±) - c i s-N 1 - [ [5- (2-7$SX&-)V) -4, 

5, 6, 7-fh7t: Fp^TVp [5, 4-c] tfU^>-2— OW #;i/3j? 

-Jl/] -n 2 - [ (5-^D<>F-Jh2-> f;w -l, 2- 



CI 
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(±) -c i s-N 1 - [ [5 - [2- (t e r t -7h*>s*)V#~)V7* 
;) x ^ ;v] _ 4( 5) 6 , 7-fh7tHPf77D [5, 4-c] tf Uv?> 

-2—r;n xMfizM -n 2 - [ (5-2ncK>p-;v-2— ow 

-i, 2-^a^U">^7S> (4 5 0mg) ^od^^> 

(5mi) \zm&u ^/-mmmm oomi) £jn*-g«i#» 

®ffr&«l (3 6 7mg) S«S6*ft»afrtUT#fc. 

'H-NMR (DMSO-d 8 ) 5:1. 3 8- 1. 5 0 (2H, m) , 1. 6 

1 (4H, br. s) , 1. 8 5-2. 0 8 (2H, m) , 3. 00-4. 62 

(12H, m) . 7. 14 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 
2. 0Hz) , 7. 41 (1H, d. J = 8. 8Hz) . 7. 69 (1H, d. 
J = 2. 0Hz) , 8. 12 (1H, d, J = 6. 6Hz) , 8. 15-8. 6 
8 (4H, m) , 1 1. 8 5 (1H, s) . 
MS (FAB) m/z : 50 1 (M+H) + . 

[*ftfll0 5] (±) -c is-N 1 - [ (5-^D^MV-2-^ 

;w #;wfcyw — n 2 — [ [5- [2- (/^>x;^-;vT5y) x^;w 

-4, 5, 6, 7-th7tFPf7Vn [5, 4-c] KU3?>-2— f;W 
^;VtJ?-;W -1, 2-^P y \^r-tl->> ? 75>' 



(±) _ c i s-N 1 - [ [5- -4, 5, 6, 7 -r 

b7h^f7^n [5, 4-c] t!U> ? >-2— r;w *j;w$x;w -n 2 - 
[ ( 5 _/7pp^>F-jv-2-^;v) #;i/#xjm -i. 2-^n^u-> 

5?75> «U*& (llOmg) *KU5?> (3ml) fc**U 



CI 
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)V*s~)V (3 On 1) *1$\7Ltc<D%. ilt-l!fa8j$lt £^£MJBETM 
U »y^PD^>: j**/-;i/=8 5 : 1 5 <DmWi£7kZM?lttmmft 

00:3) K:<kt)l»«b, &*ftJBtt*MlS»fc. 

(o. 3mi) \zmmu mm*M&Tmm?ztmm4t&® (6 3mg) 

1 H — NMR (DMSO-d 6 ) (5:1. 38-1. 50 (2H, m) , 1. 5 
5-1. 70 (4H, m) , 1. 8 6-2. 0 5 (2H, m) , 2. 97 (3 
H, s), 3. 02-3. 25 (2H, m) , 3. 30-3. 60 ( 5.H, 
m) , - 3. 78 (1H, br. s), 4. 18-4. 30 (2H, m), 4. 4 
5-4. 8 6 (2H, m) , 7. 14 (1H, s) , 7. 16 (1H, dd, J 
= 8. 8, 2. 0Hz) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 41 
(1H, br. s) , 7. 69 (1H, d, J = 2. 0Hz) , 8. 09 (1 
H, br. s) , 8. 43 (1H, br. s) , 11. 18 ( 1 H, br. 
s), 11. 82(1 H, s) . ' 
MS (FAB) m/z : 5 7 9 (M+H) + . 

mnmi o 6] c±> -c i s -n 1 - [ (s-9uu>oy—j\,-2-<i 

)V) — N 2 — C [5- [2- (*b*$s1])Vtf~)V7S.S) X5 1 

;W -4, 5, 6, T-fb^kHW/D [5, 4-c] fc!U5»-2— f 




(±) -c i.s-N 1 - [ [5- (2-75;xfJW -4, 5, 6, 7 -f- 
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byt. ko^T'/p [5, 4-c] tf u>?>-2 — r;w -n 2 - 

5?75> ffifett (144mg) fttrU5» (3ml) fciS#U HJX9MV7 

s> d3 8 am) *nxtc<D%, gursfrmhtc, z.mm\z, 

jV (20// 1) ^tffh7tFP77> (lml) CbU^y> (49 

mg) rnxxmrnvmrn^mr^mrvimmm^ito RimmmTm 

mU B2Ki^PP^>:*^-^=9 : 1 fc**b*SiPA'r$H*b& 

-100:3) fc«k0»«U ifi»l^#^ t tn*l«3£«l (0. 2 
ml) C1IU »«*«BET«irr*i«Wft^* (6 0mg) 

#rSt<hbT#fc. 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 8- 1. 5 0 (2H, m) , 1 . 6 
1 (4H, br. s) , 1. 8 5-2. 0 4 (2H, m) , 2. 80-3. 49 

(8H, m) , 3. 52 (3H, s) , 3. 62-4. 91 (4H, m) , 7. 
14 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 3 
7 (1H, br. s) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 70 (1 
H, s) , 8. 11 (1H, d. J = 6. 8Hz), 8. 4 0 (1H, br. 
s) , 11. 0 5 (1H, br. s) , 11. 8 2 (IE br. s) . 
MS (FAB) m/z : 5 5 9 (M + H) + . 

[WWI10 7] (±) "C i s-N 1 - [ [5- [2- X 
f-M -4, 5, 6, [5, 4-c] tf'J^>-2- 

>f;v] — n 2 — [ (5-7DDOMV-2- ov) #;vtfx 
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(±) -c i s-N 1 - [ [5- (2-75;x^P) -4, 5, 6, 7 -x 

h^tKoxTi/o [5, 4-c] tfU> ? >-2— r;W — N 2 — 

y75> (9 0mg) £N, N-^/^VMA75 F (3ml) fcjg 

(^DD/^>:/^y-Jl/=100 : 3) fcJ;0»«U itfiJSJR 

mnzmzo zn&immm. (o. 3m o tnu »?ss»jET*Brr* 

(7 3mg) S*ltfe?SR««tbT»fc. 
'H-NMR (DMSO-d 6 ) (5 : 1. 3 9 - 1. 5 2 (2H. m) , 1 . 5 
4-1. 70 (4H, m) , 1. 83 (3H, s) , 1, 8 4-2. 0 6 (2 
H, m) , 3. 02-3. 87 (8H, m) , 4. 16-4. 32 (2H, 
m) , 4. 40-4. 52 ( 1 H, m) , 4. 78-4. 88 (1H, m) , 
7. 14 (1H, s), 7. 16 (1H, d, J = 8. 6Hz), 7. 40 (1 
H, d, J = 8. 6Hz), 7. 70 (1H, s), 8. 07-8. 17 (1 
H, m), 8. 22-8. 30 (1H, m), 8. 38-8. 52 (1 H, 
m) , 11. 1 4 ( 1 H, b r . s ) , 11. 8 3 ( 1 H, s ) . 
MS (FAB) m/z : 5 4 3 (M+H) + . 

mUmi 0 8] (±) — c i s — N 1 — [ (5-£ncK>F-;U-2— r 
)V) f>)\,i£z.)V\ —N 2 — [ [5- (2-tHP^'>X5 1 ;W -4, 5, 6, 7 
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-f-^yt^u^TW [5, 4-c] tf u s^>- 2 — r;v] fjfrtf-jv] - 

1, 2—>^n^U->^7^> 

CI 



^5 2t^«©^, (±) -cis-N 1 - 
)V - 2 -4)V) -N 2 — [ (4, 5, 6, 7-fh7tFn?7'/ 

p [5, 4-c] tfu^>-2—r;0 #;w?~;w -i. 2-^o^-y-> 

iH-NMR (DMSO-d 6 ) (5 : 1. 3 7 - 1. 6 9 (6H, m) , 1. 8 

6- 2. 03 (2H.ni), 2. 54-2. 61 (2H, m) , 2. 75-2. 
8 6 (4H, m) , 3. 5 2-3. 5 9 (2H, m) , 3. 75 (2H, s) , 
4. 4 7 (1H, t, J = 5. 4Hz) , 7. 12 (1H, s) , 7. 16 (1 
H, dd, J = 8. 8, 2. OHz) , 7. 40 (1H. d, J = 8. 8H 
z) , 7. 70 (1H, s) , 8. 05-8. 13 (1H, m) , 8. 28- 
8.3 5 (1H, m) , 11. 7 8 (1H, s) . 

MS (FAB) m/z : 5 0 2 (M+H) + . 

mmmi 09] (±) -cis-N 1 - [ (5-^00^-2- r 

fcJWfcJW — N 2 — C [5- O-kHD+^Dlf^) -4, 5, 6, 

7- xh9th*n^7^/a [5, 4-c] fcfUS»- 2 JV] #;W*~JKI - 
1, 2-^PA+*>> , 75> Ifflfctt 




CI 
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mmm5 2tmm<o^m^ (±) -cis-n 1 - t (5-#pp-of- 

;i/-2— 1)1) -N 2 - [ (4, 5, 6, 

p [5, 4-c] tru^>-2— r;i/) #;M?:i;W -l, 2-->^pa*it-> 

X H-NMR (DMSO-d 6 ) 6:1. 45 (2H, br. s) , 1. 56- 
1. 71 (4H, m), 1. 87-2. 10 (4H, m) , 3. 05-3. 55 

(7H, m) , 3. 70-3. 80 (1H, m) , 4. 19-4. 32 (2H, 
m), 4. 40-4. 50 ( 1 H, m) , 4. 74-4. 84 (lH. m), 
7.. 12-7. 20 (2H, m), 7. 41 (1H, d, J = 8. 8 Hz), 
7. 70 (lH.'s), 8. 08-8. 16 (1H, m) , 8. 40-8. 51 

(1H, m) , 10. 98 ( 1 H, b r . s ) , 11. 82 ( 1 H, s ) . 
MS (FAB) m/z : 5 1 6 (M+.H) + . 

[nmmi 10] (i) - ci s-N 1 - [ (5-^DD<>F-^-2-f 
M -N 2 - [ (5-^;i/-4, 5, 6, T-fb^tFo^T 

*/a [5, 4-c] tru5»-2 — f;w -1, 



^«J5 2£^©#gn?., (±) -cis-N 1 - [ (5~^PD-f>H- 

;w-2—f;i/) -n 2 - [ (4, 5, 6, 7-xt^tFP3 1 7*/ 

□ [5, 4-c] fc?us»-2-<iW -l, 2-s/^d^it-> 

1 H — NMR (DMSO-d 6 ) 6:0. 88 (3H, t, J = 7. 2Hz) , 
1. 20-1. 70 (1 0 H, m) , 1. 87-2. 05 ( 2 H, m) , 2. 5 
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5-3. 4 0 (8H, m) , 4. 16-4. 3 0 (2H, m) , 7. 13 (1 
H, s) , 7. 16 (1H, d, J=8. 8Hz) , 7. 40 (1H, d, J = 
8- 8Hz) , 7. 69 (1H, s) , 8. 05-8. 14 (1H, m) , 8. 
3 5 ( 1 H, b r . s ) , 11. 8 1 ( 1 H, s ) . 
MS (FAB) m/z : 5 1 4 (M + H) + . 

mmmi 1 n (±) -c i s-n 1 - e (5-fDD^M-2H 

;V) — N 2 — [ (5— 5, 6, 7-fb7kFn 

^7>/d [5, 4-c] tri)5»-2— <;w #;v#:=jw -i. 2-~>£da 

W/^75> ttfttt 



«#)5 2ira»0^«t?» (±) -c i s-N 1 - [ (5-^aP-T>H- 
;i,-2->f/tt -N 2 - [ (4, 5, 6, 7-fb7tFa?7^ 

D [5> 4_ c ] tftJ>?>-2-<;0 "I, 2-^P^f> 

1 H — NMR (DMSO-d 5 ) 5:0. 80-1. 05 (7 H, m), 1.3 
8-1. 50 (2H, m) , 1. 54-1. 7 0 (4H, m) , 1. 89-2. 
02 (2H, m) , 2. 5 2-3. 7 7 (8H, m) , 4. 18-4. 31 (2 
H, m) , 7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 40 (1 
H, d, J = 8. 8Hz) , 7. 69 (1H, s) , 8. 05-8. 13 (1 
H, m) , 8. 2 7-8. 5 3 ( 1 H, m) , 11. 8 1 (1H, s) . 
MS (FAB) m/z : 5 1 4 (M + H) + . 

[mmmn2] c±> -c i s-n 1 - c (5-7^-4, 5, 6, 7- 

fh7kHoWn [5, 4-c] tf'J-7>-2-<;i/) *;v#n;W -n 2 
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CI 




(±) -c i s-N 1 - [ (5-^DD-r>H-;i/-2— t)V) 1j)V-#-)V\ 
-N 2 - [ (4, 5, 6, 7— rh^kFD^TyP [5, 4-c] e»J5»- 

2— r;W -l, ■ 2-->*d'\*i*->^75> J&mm Cio.o 

mg) SN. N-^^fWAySh' (3ml) fcl^fl?U hUX^KT^ 

(84m i) , M7Kwm (2 9m i) *toxtc<r>%. aan?3»n»bfc. e 

SS'>>JAyjW7A^n7f^77^- (v/7DD^> : 

100:3) K:J:D*&S8U «HMs£tt (8 6mg) *«Jtfe«tR««i:bT# 

1 H — NMR (CDClj) <5: 1. 5 2- 1. 8 5 (5H, m) , 1. 91 
(2H, b r. s) , 2. 10-2. 2 8 (4H, m) , 2. 7 7-3.00 
(2H, m) , 3. 7 0-4. 0 0 (2H, m) , 4. 19-4. 38 (1H, 

m) , 4. 45 (1H, br. s) , 4. 6 8-4. 9 9 (2H, m) , 6. 8. 

5 (1H, s) , 7. 17-7. 22 (1H, m), 7. 30-7. 39 (1 

H, m), 7. 50-7. 84 (3H, m), 9. 72-10. 05 (1H, 

m) . 

MS (FAB) m/z : 5 0 0 (M + H) + . 
\MHmi 13] (i) -cis-N 1 - [ (5-^DD<>F-JH2-< 
)V) %)Vtf=.)V} — N 2 — [ (5-**>;Ul/*x;i/-4, 5, 6, 7-fh7 
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tHa^TVn [5, 4-c] tru5?>-2->r;w -1, 2—> 



(±) -c i s-N 1 - [ >H-;i/-2--r;W #;i/fc;Kl 

-N 2 - [ (4, 5, 6, 7-T-h7tKD^7Va [5, 4-c] t!U^>- 
2-^)V) #;i^~)W -1, 2-^daW>^75> Ifti doo 
mg) £lfU5» (3ml) fc**U HJX3MV75> (16 8/il) t&fb* 

^hu^A-T?^bfc. «£Mjtp«£u »$&'>u*y;w*7A^p 

•7^57^- (^DD^^> : *?/-)l=l 0 0:1) fc<fcD*IRU £ 
jSftl^ (7 9mg) ^^tMWtlTWc. 

iH-NMR (CDC 1 8 ) 6:1. 50-1. 82 ( 5 H, m) , 1. 90 
(2H, br. s) , 2. 13 (1H, br. s) , 2. 89 (3H, s) , 

2. 91-2. 98 (2H, m) , 3. 6 0-3. 7 0 (2H, m) , 4. 30 
(1H, br. s) , 4. 44 (1H, br. s) , 4. 58 (2H, s) , 

6. 87 (1H, s) , 7. 19 (1H, d, J = 8. 8Hz) , 7. 34 (1 

H. d, J = 8. 8Hz) , 7. 61 (3H, br. s) , 9. 91 (1H, b 

r. s) . 

MS (FAB) m/z : 5 3 6 (M+H) + . 

mmmi i4i c±) -c i s-n 1 - c is-twov-fr-z-' r 

;W 5tj;W#n;W — N 2 — [ (5-^^-4, 5, 6, 7-rh7tFnf7 

yu [5, 4-c] eu^>-2— f;w #;w^w -i. 



ci 
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fmmetmnvjsmns (±)-c i s-n- c (5-*?;u-4, 5, 

6, 7-fh7t Knf7!/n [5, 4-c] If U 5?>- 2 ~f;l/) 

*H— NMR (DMSO-d 6 ) 6:1. 3 5-1. 5 0 (2H, m) , 1. 5 
0-1. 80 (4H, m) , 1. 85-2. 07 (2H, m) , 2. 3 6 (3 
H, s) , 2. 88 (3H, s) , 3. 12 (2H, b r. s) , 3. 53 (2 
H, br. s) , 4. 15-4. 30 (2H, m) , 4. 3 0-4. 8 0 (2 
H, br) , 7. 00 (1H, dd, J=8. 4, 1. 5Hz) , 7. 05 (1 
H, d, J = l. 5Hz) , 7. 30 (1H, d, J = 8. 4Hz), 7. 38 

(1H, s) , 8. 00 (1H, d, J = 7. 3Hz) , 8. 43 ( 1 H, b 
r. s) , 11. 4 5 (1H, b r. s) , 11. 4 9 (1H, br. s) . 
MS (FAB) m/z : 4 5 2 (M + H) + . 

immmi l 5] (±) -c i s -N 1 - [ (6-^nD-4-hHn^7 

^u->-2— r;u) -n 2 - [ (5-/^-4, 5, 6, 7— r 

h^tKn^Xi/D [5, 4-c] fc!U> ? >-2— <;W -1, 2 
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H»6 tmUO-X&r* (±) ~c i s-N- [ (5-/^-4, 5, 
6> T-fh^kFo^^/D [5, 4-c] tfUv ? >-2 — T ;W *)Vtf- 

: H — NMR (DMSO-d 6 ) 5 : 1. 44-1- 6 3 (6H, m) , 1 . 9 
8 _!. 99 (2H, m) , 2. 87 (3H, s) , 3. 08 (2H, br. 
s) , 3. 52 (2H, br. s) , 4. 22 (2H, br. s) , 4. 74 

(2H, br. s) , 7. 26 (1H, s) . 7. 5 5 - 7. 5 7 (1H, 
m) . 7. 82 (1H, s) . 7. 99 (1H, d, J = 9. 0Hz) , 8. 1 
0 (1H, s) , 8. 22 (1H, d, J = 5. 9Hz) , 8. 49 (1H, b 

r. s) , 10. 6 5 (1H, s) , 11. 3 3 (1H, br. s) . 
MS (FAB) m/z : 4 8 5 (M + H) + . 

mmmi 1 6] c±) -c i s-n 1 - t (e-^nn-rs^; [i. 2- 
a] tfu^>-2— r;w *;v#-;w -n 2 - [ (5-^^-4, 5, 6, 

7-xh^tHD^ryP [5, 4-c] \>y)*?>-2-4)V) %)Vts~M - 
1, 2-^nAW^75> MM 



6-^DD-f5^y CI. 2-a] tf U 3»- 2 X^VXXr 
;l/ 1-500123) (1 5 0mg) Sfb5kKP75> (4 

ml) W«*U * (lml) **«*«ftUWA (18mg) *ffltt?in*. 
llfflWfrbfc. £«£MHn«U a»©6-*ncH^./ [l. 2- 
a] t£U5»-2-#;i/#>Bfc 'Jf^Al«. £n£N, N-^jWI'* 
;W>7==F(4. 0ml) CliU (±) - c i s -N- [ ( 5 




366 



WO 01/74774 



PCT/JPOl/02945 



4, 5, 6, 7-fh7tKD?77D [5, 4-c] \>V*»-2t4M 
)V#-)V\ -1, 2-->^P^l7->v75> J&gBS (2 3 2mg) , 1-b 
\*Q*>"*>Vhi)7V-)\'l7m® (180mg) , 1- O-VtT-JVTS. 
J^fuM)V) -3-x^;k&;i>#SMSF £g&& (2 5 6mg) > *5«ktfHJ 
X3^75 > ( 3 7 1 jtz 1 ) fcftircln*. 3 BHit#Lfc. MWII 

*^W7A^D7h^77^- (^□□^^>:7th>=l : 1— 5?*n 
u*$y : T-feh> : 5 : 5 : 1) TiffglU e6B#£&&. £ 

T*»fe£tt ( 2 2 4 m g ) £&&£0&<b UT#&. 

1 H — NMR (DMSO-d 6 ) 6:1. 35-1. 51(2 H, in), 1.5 

1-1. 70 (4H, m) , 1. 86-2. 05(2 H, m), 2. 87 (3 

H, s), 3. 00-3. 15 (1H, m), 3. 15-3. 30 ( 1 H, 
m), 3. 35-3. 50 (1H, m), 3. 44 (1H, br. s) , 3. 6 
5 (1H, br. s) , 4. 10-4. 32 (2H, m) , 4. 32-4. 45 

(1H, m) , 4. 5 8-4. 7 0 (l'H, m) , 7, 6 0-7. 7 0 (1H, 
m) , 7. 7 5 (1H, d, J = 9. 5Hz) , 8. 5 0- 8. 6 0 (2 H, 
m) , 8. 60-8. 70 ( 1 H, m) , 9. 08 ( 1 H, d , J = 1 5 . 9H 
z), 1 1. 75-11. 98 (1 H, br). 
MS (FAB) m/z : 4 7 3 (M + H) + . 

l$mWl 17] (±) -cis-N 1 - [ (5-£DCK>F-;i/-2— T 
)V) %)V$-)V\ — N 2 — [ (5-*tMW-4,- 5, 6, 7-fh7tHn?7 

yu [5, 4-c] eu$»-2-'f;w #;m*x;m -4-^P^t>- 

I, 2-^75> igglJg 
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CI 



& 



o 



H 



nnw2 tm®vi5&x\ c±) -c i s-n- c 

-2—y;u) -4->'#aM i -fe>-i. 2-^rs>^5-^ 

;W-4, 5, 6, 7-fb7tFD^/D [5, 4-c] tfU^>-2-*;P 

iH-NMR (DMSO-d 6 ) <5 : 2. 4 3 - 2. 3 4 (m, 4H) , 2. 5 
0 (s, 3H) , 3. 1 1 (m, 2H) , 3. 42 (m, 1 H) , 3. 65 

Cm. 1H) , 4. 2 0 (m, 1H) , 4. 3 0 (m, 2H) , 4. 6 4 (m, 
1H) , 5. 66 (s, 2H) , 7. 02 (s, 1 H) , 7. 15 (dd, 1 
H, J = l. 5, 8. 8Hz) , 7. 39 (d, 1H, J = 8. 5Hz) , 7. 
68 (s, 1H) , 8. 34 (d, 1H, J = 8. 5Hz) , 8. 69 (d, 1 
H, J = 8 . 8Hz), 11. 72 (s, 1H). 
MS (ESI) m/z :47 0 (M+H) + . 

[»J118] (1R*. 2S*. 4R*) -N 1 — [ (5-^DD / f>Ml' 

-2— OV) *;v#n;w -4-xb^A^»-N 2 - [ (s-^wv- 

4, 5, 6, 7-fb7tHPf7yn [5, 4-c] # 
-1, 2-^D^t>v75> 



•(1R*, 2S*, 4R*) -N 2 - (tert-^^»») "N 1 - 
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-1, 2-v^P^i7->> > 75> (1. 4 0g) £X^y-)l/ (8ml) \zM 

g§u nscisiDiii^-JHi (lomi) %jn*.> i2mmmwv 

fc. «EET*«ESB4U (1R*. 2S*, 4R*) — N 1 — [ (5-^PP-f 

^i7->^T^> (1. 2 5g) &fcfiB#£UTfc&. 

HttS«2fcra«0*feT, ±IB©£j»»£5-;WU-4. 5, 6, 7-fh 
7kHD^/D [5, 4-c] tf'J^>-2-*;i/#>m UWAtt^&ai 

1 H — NMR (CDC 1 3 ) 6:1. 29 (3H, t, J = 7. 1Hz) , 1. 
5 2- 1. 8 0 (2H, m) , 2. 0 3-2. 3 7 (4H, m) , 2. 53 (3 
H, s) , 2. 5 7-2. 7 1 (1H, m) , 3. 7 3 and 3. 7 8 (e 
ach 1H, each d, J=14. 4Hz), 4. 08-4. 17 (1 
H, m) , 4. 18 (2H, q, J = 7. 2Hz), 4. 55-4. 65 (1 
H, m) , 6. 85 (1H, br. s) , 7. 21 (1H, dd, J = 8. 8, 
2. 0Hz) , 7. 3 3 (1H, d, J = 8. 8Hz), 7. 48 (1H, d, 
J = 7. 6Hz), 7. 63 (1H, d, 3 = 2. 0Hz), 7. 98 (1H, 
d, J = 7. 6Hz) , 9. 3 0 (1H, s) . 
MS (ESI) m/z : 5 44 (M+H) + . 

{.gmmiis] (is, 2R, 4s) -n 1 - [ (5-^pn-r>H-;w-2 

-- OV) iifrti-M -4-x>*~>;*j;i^x;1/-n 2 - [ (5-^^;i/- 4, 

5, 6, T-fh^kHDWn [5, 4-c] 2-4 )V) tDV$ 

XJH -1, 2-->^D/\^ri7->i?T^> 

(IS, 2R, 4 S) — N 2 — (tert -7 h^v^l^x;!/) -N 1 - 

-1, 2-v^P^i7->> ? 75> (4. 2g) £X:$V-;P (2 5ml) fcJS 

»u *«fcTft«iil[Blkx^y-;v** (5 5mi) ^jjp^, iip#iw&#u 
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fco WETiM*£**U (IS, 2R, 4S) -N 1 - [ (5-^D-f>F 

H->v7^> £K£ (4. 1 5 g) *ifi@#tbT^&. 
(IS, 2R, 4S) -N 1 - t (5^DD<>F-Jl/-2-fJ0 

(4. 15g) £N, N-y^f»A75F (40ml) M$?U 
T 5-* 3^-4. 5j 6 , 7-rh^tFo^77D [5, 4-c] t?'Jv ! > 
-2-*^#>K U^A* (2. 86g) , l-tFD*->^>VHJ7y 
-;H*»» (1. 72g) . 1- (Z-V*3-)W^J7u\i)V) -3-X5 8 - 

jWj;M^-f5F (2. i5g) San*.* 3 9i$iBiif#Ufc. jEjiSSt* 

^iJ*TO7A^OY h^77^- (^ ddw : >y J— ;V=1 0 0 : 

i) Tfn«u aoi^« (i. 7 1 g) zmteTwyrxtLxmco 

Ca) D -94° (C=l. 0, ^DD*Jl/A).. 

[»12 0] (1R*, 2R*, 4S*) -N 1 - [ ( 5 P P-f > H-^ 
4, 5, 6, 7-fh7th*a^/D [5, 4-c] eU3»-2->r;W * 



Emi 1 8 fcH*0>&8re, (1R*. 2R*. 4S*) -N 2 - (t e r t 
-4-xh^>W-Jl/-i, 2-^PA^it>v ? 7^>^fn^M 




COOEt 
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'H-NMR (CDC 1 3 ) 5:1. 2 9 (3H, t, J = 7. 1 0Hz) , 
1. 43-1. 8 6 (3H, m) , 2. 19-2. 35 (2H, m) , 2. 46 

(3H, s) , 2. 4 5-2. 6 0 (1H, m) , 2. 6 7 -2. 8 0 ( 1 H, 
m) . 2. 8 0-2. 9 8 (4H, m) , 3. 5 8. and 3. 71 (eac 
h 1H, each d, J = 15. 2Hz) , 3. 8 0-3/ 9 5 (1H, 
m) ', 4. 10-4. 40 (3H, m) , 6. 86 (1H, br. s) , 7. 1 
4-7. 22 (1H, m), 7. 22-7. 34 (2H, m) , 7. 47 (1 
H, d, J = 6. 8Hz), 7. 60 (1H, s), 9. 35 (1H, s) . 
MS (ESI) m/z : 5 44 (M+H) + . 

Ciy&#!ll21] (1R*. 2S*, 4S*) -N 2 - [ ( 5 D D-f > h*-^ 

-2—i)V) #;w?r:;W -4-*h*5siJ)Vtf-)U- n 1 - [ (5-*?)l 

-4, 5, 6, 7-fh7kHDf7!/n [5, 4-c] ldV?>-2-<1)V) 
i3)V^=.M - 1, 2-^OAW5?7S> 




j«S«l 18tn«l©'^ttT, (1R*. 2S*. 4S*) -N 1 - (t e r t 

-^h+->^j;^-;u) — n 2 - c (5-^nn-r>K-;p-2— r;p) 

I^y-J^TjUHLfc©^, '5-^^-4, 5, 6, 7-xh7kHa5 1 
71/D [5, 4-c] tTU5?>-2-*;Wj|5>» U3^2v!&«££-frT, ffi 

371 



WO 01/74774 



PCT/JP01/02945 



X H — NMR (DMSO-d 6 ) 5:1. 55-1. 80 (3 H, m), 1.8 
0-2. 20 (3H, m) , 2. 6 0 -2. 7 5 (1H, m) , 2. 92 (3 
H, s) , 3. 15-3. 30 (1H, m) , 3. 3 0 - 3. 5 0 (4H, 
m) , 3. 57 (3H, s) , 3. 5 5 - 3. 7 0 ( 1 H, m) , 4. 20- 
4. 30 (1H, m) , 4. 3 0-4. 4 0 ( 1 H, m) , 7. 02 (1H, 
s) , 7. 17 (1H, dd, J = 8. 5, 2. 0Hz) , 7. 41 ( 1 H, 
d, J = 8. 5Hz) , 7. 71 (1H, s) , 8. 2 0-8. 3 5 (1H, 
m) , 8. 35-8. 45 ( 1 H, m) , 11. 82 (1H, br). 
MS (FAB) m/z : 5 3 0 (M + H) + . 
M60U2 2] (1R*. 2S*. 4R*) — N 2 - [ (5-^DD^f>MV 

-2— r;w [ (5-*?)v- 

4, 5, 6, 7 -rbytPn^rVv [5, 4-c] fcf'J 5»- 2 ~f;W * 
;i/#-;W-i, 2-v^7P / \w>^75> 



1 1 8 tRfll©^*T?, (1R*. 2S*. 4R*) -N 2 - (t e r t 

4, 5, 6, 7-fh7kFnf7yn [5, 4-c] tf U v>- 2 * 
- 1 , 2 da^>'?7 ^ >£»*IMx^ y^MMTCOT 

iH-NMR (CDClj) 5:1. 29 (3H, t, J = 7. 1Hz) , 1. 
8 2-2. 3 0 (6H, m) , 2. 49 (3H, s) , 2. 6 2-2. 7 3 (1 
H, m) , 3. 7 4- 3. 8 5 (2H, m) , 3. 8 5 - 3. 9 3 (2H, 
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m) , 3. 71 (2H, s ) , 4 . 12-4. 29 ( 3 H, m), 4. 4 9- 
4. 5 9 (1H, m) , 6. 8 9 (1H, br. s) , 7. 2 1 (1H, dd, 
J = 8. 8and2. 0Hz) , 7. 32 (1H, d, J = 8. 8Hz) , 7. 
33 ( 1 H, br. s), 7. 41 ( 1 H, br. s ) , 7. 62 ( 1 H, b 
r. s), 9. 37 (1H, s). 
MS (ESI)m/z:544 (M + H) + . 
[HW!il2 3] (1R*, 2S*. 4S*) — N 1 — [ ( 5 DCK > H-Jl^ 

-2— <;W -4-* ^>#;wfc>p-N 2 - [ (5-*5\n/- 

4, 5, 6, 7 -7-h?t\*U?>7"Su [5, 4-c] fcfU 2 ~f ;W t> 

-l, 2-v^D^if>v75> i&mt& 



mmmi l 8tW«, (1R*, 2S*. 4S*) -N 1 - (tert 
-^b^Jl/^) + [ (5-*5f;i/- 

4, 5, 6, 7-fh7tFPf7yD [5, 4-c] tfU^>-2— OW # 
-1, 2-v^DA^it>^75>^4^S^> ? ^if>«Tj!!i 
atfc©-fe, 5-^Dn^>h*-;u-2-*;i/^>mtlS^^-&T, mmik&h 

l H — NMR (DMSO-d.) 5:1. 6 5-1. 80 ( 3 H, m) , 1. 8 
0-2. 10 (2H, m) , 2. 15-2. 25 (1H, m) , 2. 55-2. 
7 0 (1H, m) , 2. 8 9 (3H, s) , 3. 0 5-3. 2 0 (1H, m) , 
3. 3 0-3. 5 0 (4H, m),3. 55-3. 65 (1H, m) , 3. 62 
(3H, s) , 4. 2 0-4. 3 0 (1H, m) , 4. 3 5-4. 4 5 ( 1 H, 
m), 7. 19 (1H, dd, J = 8. 8, 1. 2Hz) , 7. 23 (1H, 



COOMe 



CI 
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s) , 7. 43 (1H, d, J = 8. 8Hz) , 7. 73 (1H, s) , 8. 0 
3 (1H, d, J = 6. 8Hz) , 8. 73 (1H, d, J = 8. 5Hz) , 1 
1. 8 5 (1H, s) . 
MS (FAB) m/z : 5 3 0 (M+H) + . 
[»J12 4] (IS, 2R, 4R) — N 1 — [ ( 5 D P-f > 2 

tiM-M -4-^h^5/^;i/#n;v-N 2 - C (5-pWV-4, 
5, 6, 7-rb7kh*n^;D [5, 4-c] tfU 2 
-;H -1, 2-^DA^t>y7S> &&& 



^JS^Jl 1 8 tmM(D^m^ (IS, 2R, 4R) — N 1 — (tert-? 
5> 6> 7-xh^hFD^7l/P [5, 4-c] KU5?>-2-<;W 

-1, 2-^a^-y->^75>^4^mm^^>«^s^ 

X H — NMR (DMSO-d 6 ) (5 : 1. 6 7 - 1. 7 6 (3H, m) , 1 . 8 
8-1. 91 (1H, m) , 2. 01 (1H, br. s) , 2. 13-2. 22 
(1H, m) , 2. 5 2 - 2. 6 7 (4H, m) , 2. 86 (2H, br. 
s) , 3. 04 (2H, br. s) , 3. 33-3. 41 (1H, m) , 3. 6 
1 (3H, s) , 4. 2 2-4. 3 6 (3H, m) . 7. 17-7. 2 2 (2 
H, m) , 7. 4 2 (1H, d, J = 8. 8Hz), 7. 7 2 (1H, s) , 
8. 00 (1H, d, J=6. 9Hz) , 8. 68 (1H, d, J = 8. 6H 
z) , 11. 8 0 (1H, s) . 
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MS (FAB) m/z : 5 3 0 (MH-H) + . 

mmmi25] us, 2R, 4r) -n 1 - [ (5-7)vtu-o^-)v- 

4, 5, 6, T-T-h^bFP^yyn [5, 4-c] fcf'J 5»- 2 — # 



COOMe 




^66091 1 8 tWfllO'^rftT?, (IS, 2R, 4 R) -N 1 - ( t e r t 

h*->#;p#~;i') -4-* h^>#;M^~;i/-N 2 - [ (5-^^-4, 

5, 6, 7-fb7tKDf7yn [5, 4-c] tfUv>-2— f;W 

=.;W -1, 2-5/^D^i^>5/75>^4^^> ? ^1J->^TMSb 

5 - 7MD^r > k-;v- 2 - *;^>it^t , mm\&va*n 

fro 

X H — NMR (CD 3 OD) 6 :1. 81-1. 90 (3H, m) , 2. 09- 
2. 1 7. (3H, m) , 2. 61 (3H, s) , 2. 60-2. 63 (1H, 
m) , 2. 95 (2H, br. s) , 3. 10-3. 12 (2H, m) , 3. 4 
5-3. 49 (1H, m) , 3. 69 (3H, s) , 4. 2 8-4. 6 9 (3 
H, m) , 6 . 9 9-7. 0 4 ( 1 H, m) , 7 . 16 ( 1 H, s ) , 7 . 29 
(1H, dd, J = 9. 8, 2. 5Hz) , 7. 41 (1H, dd, J = 8." 
8, 4. 6Hz) . 

MS (FAB) m/z : 5 1 4 (M+H) + . 
[H560ill26] (IS, 2R, 4S) 

[ (5-7;^n-r>b*-;i/-2— ov) ^jvt^jvi -n 2 - [ (5-^^ 

-4, 5, 6, 7-T-h^t: Fa^T^D [5, 4-c] tfUv>>-2 — (M 
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COOEt 




0 

18tmm<D^mX\ (IS, 2R, 4S) -N 2 - (tert-^ 

_ ;l/ _2-<;i / ) -1, 2->^nA^>> ? 75>£4$^i^ 

v^1t>^T«bfc©*», 5-^^-4, 5, 6, 7-fb7kW 
T yp [5t 4_ c] ku*;>-2-*;^>» U^A***^*, «S 

»H-NMR (CD 3 OD) 6:1. 29 (3H, t, J = 7. 1Hz) , 1. 
6 0-2. 3 4 (6H, m) , 2. 5 3 (3H, s) , 2. 6 1-2. 6 8 (1 
H, m) , 2. 80-2. 88 (2H, m) , 2. 96-2. 99 (2H, 
m) , 3. 75 (2H, s) , 4. 12-4. 14 (1H, m) , 4. 18 (2 
H, q, J = 7. 1Hz) , 4. 5 9-4. 6 0 (1H, m) , 6. 86 (1 
H, s) , 6. 9 9-7. 04 (1H, in) , 7. 2 7 - 7. 3 4 (2H, 
m) , 7. 47 (1H, d, J = 7. 1Hz) , 7. 92 (1H, d, J = 5. 
6Hz), 9. 13 (1H, s). 
MS (FAB) m/z : 5 2 8 (M+H) + . 
[£J6«12 7] (1R*, 2S*, 4R*, 5S*S&ttlR*. 2SV 
4S*. 5R*) -4, 5-tfX (*h**s*)\<X~M — N 1 (£fc&N 2 ) - 
[ (5-^DD^>MH2- f;W -N 2 (^fc^N 1 ) - 

[ 5, 6, 7-f^tFnf7yn [5, 4-c] tfU^ 

>-2— <;W -1, 2->^nA^>^75> 
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COOMe 
-k.COOMe 



CI 



6 H 



4, 5-cis 



(1R*. 2S*. 4R*. 



5 S 



*tfcttlR*, 2S*. 4S*. 5R*) -4, 



5-t:X (tert-^^/M»7$y) -1, 2-'^DA*W 
%)V#>m S?pWWX*7\H' (3 5 0mg) (3 0ml) \ZMM 

rJV&ftfto Z.n&'N. N-^^f ;WA75 H (5 0ml) K»L5-£ 
DPi->K-;l/-2-^;i/#>i? (12 0mg) 1 1 - (3-~?;>WKr5/7 
Dt?;W - 3 -X^kfr^vM' 5 F %&& (18 0mg) , l-kHo^> 
^>V'hUT > /-;H7KfP^ (140mg) , N - ;* U > (0. 13 

mi) *to*T£**ei 7ismii*£Lfc. »&£«jeets*u j»*fc**Jin 

- U^/-JV:^OD^^>=l : 9) T?**«U (1R*. 
2S*, 4R*. 5S**fcttlR*, 2S*, 4S*, 5R*) -4, 5 - If ^ 

b+s/*;p#-;w -n 1 (^TcttN 2 ) - c (5-^pD-r>F-;p-2 
f;W #;v#x;i/| -l, 2 -v^n^\^it>> ? T^> (i9 0mg) 

fco ^n^N, N-^^MM75F (5 0ml) fc&tfU 5-pWl^- 
4, 5, 6, 7-Th7kHDf7yo [5, 4-c] tf U $»- 2 -%)V$> 
m U^Z4fc (2 8 0mg) , 1- (3-^f;V7§y^DWW - 3 -X 
^Wfc^SM 5 K (13 0mg) , 1 -t K D*$"*>7 h U 77- 

;HtK»«I (2 1 Omg) SJP^T^aTl 7«flHfflWl/fc. MJET^SrM* 
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7f.j7truvh#y7'(-'T?ffi^ WMfc&Qt (2 2mg) ^6fel5r*tb 

xmzo 

1 H — NMR (DMSO-d 6 ) 6 : 1. 9 7 - 1. 9 9 (2H, m) , 2. 3 
3-2. 36 (2H, m) , 2. 39 (3H, s) , 2. 6 8- 3. 6 9 (8 

H, m) , 3. 88 (3H, s) , 3. 89 (3H, s) . 4. 18 (1H, b 
r) . 4. 2 8 (1H, br), 7. 0 1 (1H. s) , 7. 16-7. 19 

(2H, m) , 7. 4 0-7. 4 2 (2H, m) , 7. 74 (1H, s) , 1 

I . 8 1 ( 1 H, s ) 

MS (FAB) m/z : 5 8 8 (M + H) + . 
[«0H2 8] (1R*. 2S*. 4R*) [ (5- 

^oD-r>p-;v-2— r;w #jv#-;w -n 2 - [ (5-^^-4, 5, 
6j y-fh^tHo^/o [5, 4-c] tfu^>-2—r;v) ftji/fc 

;H -1, 2-^D^U->> ? T5> 



(1R*. 2S*, 4R*) -N 1 - [ > F~ 2 — # 

-4-Ih*^iV»-N 2 - t (5-^^-4, 5, 6, 7 



1, 2-->^PA^i7 % >> ? T5> (9 16mg) £X^/-;U (10ml) 
rjfh7t^77> (8ml) (DM^»«U SfiCTlWMt 
HJOMc** (3. 3ml) £*P^ R«lCT12ttlWit#Ufc. lMMMM 




COOH 



-Th7kHDf7V'D [5, 4-c] t!U^>-2— r;w #;i/#~;w - 
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(3. 3ml) &tnXft<D?>* «ffiT*ifc&e£U 82*zRfc<i;tfx--x;UT 
ft&U 9Mfc'£to (7 1 2mg) §tfi@ft:tlT#fe. 

mmmi29] (IS, 2R, 4S) -4-M^-N 1 - [ 
□-f>K-;i«-2— (JV) X)V#~)V1 — N 2 — [ (5-*?)V-4; 5, 6, 
7-fh7kHDf7*/D [5, 4-c] tfUs?>-2— OlO ftJUfc;!,] - 
1, 2-5/^D^U->5?75> 



(is, 2R, 4S) — n 1 — [ (5-^PD-r >F-;i/-2— r;i/) 

-;H -4-Ih^>M»-N 2 - [ (5-*3^-4, 5, 6, 7 -x 
h^kFn^ryo [5, 4-c] tfUv^-2— r;w #;W$x;w -l, 2 
-^DA+1t>^75> (1. 6g) £x^y-;P (2 0ml) ^l/rh7 
tKP77> (1 5ml) 0jg£J^K:iH»U £SfcTl£3fc#BMItf-MJ# 
(5. 9ml) &JDA» HfifcTl 2Bm«#Ufc.- lfcgJM 

(5. 9ml) *HP^fc©-fe, »ffT»«se*u, a*****rxx— r^T 

Ife^U WBfc£tt (1. 19g) &#R6B#£bTftfc. 
mp. 2 3 4-2 3 6*0. " 
Co] D -57° (C=l. 0, . 

[&Jfc0913O] (1R*, 2S*, 4S*) -4-^;P^>—N l - [ (5- 
^DD-f >H--;P-2-' <M — N 2 — [ (5-^^-4, 5, 

6, 7-fh7kHDf7'/D C5, 4-c] fcTUS»-2— f;W #;i/#x 
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C00H 



CI 




H 



0 



(1R*. 2S*. 4S*) -N 1 - [ >H— )V-2-^()V) ft 

-fh7tHD^;o [5, 4-c] tfu^>-2— r;w *jv#-jw - 



ml) i:7jc (2ml) *lft'Jf^ (17mg) £5n 

T^m0#^«bT, HM^t) (14 0mg) ft«(H5H#t^^#fc- 
iH-NMR (DMSO-d 6 ) 6 : 1. 6 0- 1. 8 0 (3H,.m) , 1. 8 
0-1. 95 (1H, m) , 1. 9 5-2. 2 0 (2H, m) , 2. 41 (3 

H, s) , 2. 7 0-2. 9 0 (4H, m) , 3. 7 0 - 3. 8 5 (2H, 
m) , 4. 15-4. 30 (lH.m), 4. 3 0-4. 4 0 (1H, m) . 
7. 19 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 22 (1H, d, J = 

I. 5Hz) , 7. 43 (IE d, J = 8. 8Hz) , 7. 72 (1H, d, 
J = 2. 2Hz) , 8. 00 (1H, d, J = 6. 8Hz) , 8. 64 ( 1 H, 
d, J = 8. 5Hz) , 11. 8 2 (1H, s) . 

MS (FAB) m/z : 5 1 6 (M + H) + . 
[3ft»«13 1] (1R*> 2R*. 4S*) -4-*)V$*i/-N 1 - [(5- 

^dch >H-;i/-2— r;w fl^tf-M -n 2 - [ (5-^^-4, 5, 
6> 7 _^^ t p D ^/o [5, 4-c] tfU^>-2— fJW 
;W -1, 2-^n^f>5?7S> 




5> (180mg) Sfh7tF077> (8 
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(1R*. 2R*, 4S*) — N 1 — [ (5-^DD^f>M-2- tt 
;M*-;W -4-Ih^»!jJl/»-N 2 - [ (5-^^-4, 5, 6, 7 
-fh7kFnf77D [5, 4-c] t!U^>-2— ( )V) t>)V$-)V] - 
1, 2-zy^a^V->^7^> (2 4 4mg) %X#;-)V (8ml) &cktf 
fh7kFD77>(5ml) ©M£M£!MU 1 &£zR1HW- h 

L) £ A*** ( 0 . 9ml) £j&Q*-> 1 2 P#M»#Lfc. 1 (0.9 
ml) '£im*&©*>, »ET»«£g:£U ^$^7jc*5J:^x-T-;^»L, 

(1 5 2mg)^l6@ftilT#fc. 
X H — NMR (DMSO-d 6 ) 6 : 1. 44-2. 2 3 (6H, m) , 2. 3 
4 (3H, s) , 2. 6 0-2. 9 0 (5H, m) , 3. 53 and 3. 6 
2 (each 1H, each d, J = 5. 6 5Hz), 3. 95-4. 25 

(2H, m), 7. 02 (1H, s) , 7. 12 (1H, br, J = 8. 8H 
z) , 7. 36 (1H, d, J = 8. 8Hz) , 8. 29 (1H, d, J = 8. 
8Hz) , 8. 40 (1H, d, J = 8. 8Hz) , 11. 65 (1H, s) . 
MS (ES I) m/z : 5 1 6 (M + H) + . 

[^0013 2] (1R*. 2S* ( 4S*) -4-#;M^>-N 2 - [ (5- 
^DD-f >H-;i/-2-<;0 %)Vtf~)Vl — N 1 — [ ( 5-^^-4, 5, 
6, 7-xh7kKo5 1 7 % /P [5, 4-c] tf U 5?>- 2 — f;W 
;W -1, 2-->^D^-y->^T5> U3^A& 
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.COOLi c| 



N 



N H HN 




(1R*. 2S*, 4S*) — N 2 - [ (5-£cicK>F-;l'-2--f;W # 
-4-^b^^;vfc;v-N 1 - [ (5-*5f;V-4, 5, 6, 7 

-^j^kFD^rya [5, 4-c] tfUv 5 >-2—r;0 #;i/fc;Kl - 

1> 2 -^DaW>^75> (1. 2 0g) §fh7tFD77> (3 2 
ml) Kl»#U »T, *»ftU«i» (6 0. 8mg) , tK (4ml) &N3 
£»T?14»IWit#bfc. *i§ft»BET«£U WHfefc* (1. 12 

g) 

1 H — NMR (DMSO-d 6 ) <5 : 1. 5 5 - 1. 7 0 (2H,'m) , 1. 7 
0-2. 0 5 (4H, m) , 2. i 0-2. 2 0 (1H, m) , 2. 2 5-2. 
40 (4H, m) , 2. 5 0-2. 8 0 (4H, m) , 3. 4 5-3. 6 5 (3 
H, m) , 4. 10-4. 30 (2H, m) , 7. 0 0- 7. 2 0 (2H, 
m) , 7 . 5 0-7. 6 5 ( 2 H, m) . 
[&8&W13 3] UR*, 2S*. 4R*) - 4 -iJ)VK&( fr-N 1 - [ (5 

5) 6> [5, 4-c] tru^>-2— t)V) 



mmmnstmmo^mr, (ir*. 2s*, 4r*) -n 2 - ct e r t 
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-2— fJW -1, 2-i/9w\tt>i?7$>&4mf&£mv* 

o [5, 4-c] ¥v?>-2-%)Vtf>MVtt&M.tm&2i*T, mmikG 

1 H — NMR (CDClj) 5 : 0. 7 8-2. 4 0 (7H, m) , 2. 53 
(3H, s) , 2. 8 0-2. 8 9 (1H, m) , 2. 91-3. 00 (1H, 
m), 3. 68-3. 76 (2H, m), 4. 08-4. 19 (1H, m), 
4. 54-4. 65 (1H, m) , 6. 8 0 ( 1 H, br. s), 7. 21 (1 
H, dd, J = 8. 4 and 1. 6Hz), 7. 33 (1H, d, J = 8. 
4Hz), 7. 38-7. 43 (1H, m) , 7. 49-7. 55 (1H, 
m) , 7. 6 3 (1H, br. s) , 9. 14 (1H, br. s) . 
MS (ESI) m/z : 515 (M+H) + . 
[HJS0II13 4] (1R*. 2S*, 4R*) -N 1 - [ (5-^DO-r>K-;i/ 
-2~>(M'ti)V$-)Vl -4- (N, N-Vt^MJW^'fM — N 2 — 
[ (5-^^-4, 5, 6, 7-xh7tHP9 1 7yP [5, 4-c] tfUv 

y-2-4)V> #;i/3fc;W -1, 2-^daW>^75> 




(1R*. 2S*. 4R*) -4-^;i/#^S/-N 1 - [ (5-^D.CH>F- 

;v-2— fJW *;w#-;W -n 2 - [ (5-pWi/-4, 5, 6, 7-^h^ 
tHD^/o [5, 4-c] HU> ? >-2— r;W -1, 2--> 

^D^+l->vr^> (16 8mg) ©^OD^AW (10ml) KHJ 
X?;V75> (0. 2 5ml) , ^^;W7^> (13 3mg) , 1- 
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bh*U^>^>\/hU7 % /-JVl7kfrlt> (5 3mg) , 1- (3-5?;WV7$ 
/7°u¥)V) -Z-X.?)W)V'$*MS.li t MI (7 5mg) fcjD*., 7 2m 

^ y_;V=9 3 : 7) T«U #&nfcfcftH# (1 3 5mg) *X9;-)V 
(5ml) W^t, lSJidKI (0. 5ml) *tD* 2 ttW«#Ufc. W 
*g*U fcH'ffr&ft (1 1 2mg) 

1 H — NMR (DMSO-d 6 ) 6 : 1. 4 2-2. 0 7 (6H, m) , 2. 7 
3-3. 70 (10H, m) , 2. 88 (3H, s) , 2. 97 (3H, s) , 
4. 0 3-4. 2 0 (1H, m) , 4. 51-4. 67 (lH.m), 7. 04 

(1H, br. s) , 7. 16 (1H, br, J = 8. 8Hz) , 7. 41 (1 
H, d, J = 8. 8Hz) , 7. 68 (1H, br. s) , 8. 32-8. 47 

(2H, m) , 10. 7 6 (1H, br. s) . 
MS (ESI) m/z : 543 (M+H) + . 

mmmi 3 5] ur\ 2r*. 4s*) -n 1 - 1 (5-^d^>hi/ 

Xfrtf-M -4- (N, N-^^^Jl/^JW^-fJl/) -N 2 - 
l(5-**)V-4. 5, 6, 7-fh7kFPf.7yn [5, 4-c] tfU^ 

>-2-<;W - 1. 2-^aM^>> 5 7S> its 



*««13 4ira*©*ftTf, (1R*. 2R*. 4S*) -4-*^#^>- 

N i_ [ >F-;i/-2-^;i/) *;w*-;w -n 2 - [ (5-* 
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7)V-4, 5, 6, 7-fh7kHnWD [5, 4-c] lf>J^>-2 — f 
)V) %)Vi£~)V\ -1, 2-i/?w\*-y->i?7$>ti?*3 L )\<7Si> 

: H-NMR (DMSO-d 6 ) 6:1. 00-2. 05 (7 H, m), 2. 5 
0 (3H, s), 2. 81 (3H, s), 2. 92-3. 65 (9H, m), 
3. 95-4. 10 (1H, m) , 4. 5 0-4. 6 8 (1H, m) , 7. 08 
(1H, s) , 7. 13 (1H, dd, J = 8. 8, 2. OHz), 7. 37 
(1H, d, J = 8. 8Hz) , 7. 66 ( 1 H, br. s) , 8. 31 (1 
H, d, J = 8. 4Hz) , 8. 50 (1H, d, J = 9. 2Hz) ,11.6 
7 (1H, s) . 

MS (ESI) m/z : 54 3 (M+H) + . 
[^6B0913 6] <1R*, 2S*, 4S*) — N 1 — [ (5 -?UU<1 >\*-)l 

-2— r;i/> -4- (n, ^--j^M)vn^)V) -n 2 - 

[ (5-*3Vl/-4, 5, 6, 7-fb7kHDf7 s /D [5, 4-c] fc!U5> 
>-2— ()V) -i, 2-; ^^DA^>i?7$> ttfttt 



I 




^I»J1 3 4iH«©5firafT, (1R*. 2S*, 4S*) -4-M#*'>- 
N 1 — [ (5-^nn^y\^-A-2—i)V) ts)]/i^—)V] — N 2 — [ (5-* 
3^-4, 5, 6, 7-xh^kH07 c 7V > a [5, 4-c] b?U5^>— 2 — f 

;w -1, 2->-^D^it>^7^><h^^;u75> 

1 H — NMR (DMSO-d 6 ) 5:1. 42 — 2. 2 5 (7 H, m) , 2 . 8 
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0-3. 12 (4H, m) , 2. 8 2 (3H, s) , 2. 8 8 (3H, s) , 
3. 04 (3H, s) , 3. 3 2-3. 6 8 (2H, m) , 4. 29-4. 61 
(2H, m) , 7. 16-7. 24 (2H, m) , 7. 42 (1H, d, J = 
8. 8Hz) , 7. 74 (1H, s) , 8. 01 (1H, d, J = 5. 6H 
z) , 8. 91 (1H, d, J = 8. 4Hz), 11. 85 (1H. b r. 
s) . 

MS (ES I) m/z : 5 4 3 (M + H) + . 
[§ttMll3 7] (1R*. 2S*, 4R*) -N 1 — [ ( 5 -^PD'f > f )V 

-2-ov, *;v#=;w -4- (n-^;v#;ww;v) -n 2 - c (5- 

^1,-4, 5, 6, 7-rh7kFDfr/D [5, 4-c] fcfUv^-2- 



j)Ot« 1 3 4 tn»03firttT!, (1R*. 2S*, 4R*) -4-*^**^- 

N i_ [ >h-;p-2-^;w *;w#-;W -n 2 - [ (5-* 

5, 6, 7-f-h^tFD5 1 TyP [5, 4-c] t!U^>-2 — T 

1 H — NMR (DMSO-d 6 ) (5 : 1. 5 0-2. 7 0 (7H, m) , 2 . 9 
0 (3H, s), 3. 05-3. 75 (9H. m) , 4. 05-4. 20 (1 
H, m) , 4. 3 8-4. 5 3 (1H, m) , 7. 03 (1H, br. s) , 
7. 16 <1H. br, J = 8. 8Hz) , 7. 41 (1H, d, J = 8. 8H 
z ) , 7. 69 (1H, br. s) , 8. 11 UH, br. s) , 8. 39 



H 



— N 
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(1H, d, J = 7. 6Hz) , 11. 78 (1H, br. s) . 
MS (ESI) m/z : 5 2 9 (M + H) + . 
[^«J138] (IS, 2R, 4S) -N 1 - [ (5 -*Otf-f >F-;V- 2 

— f;W -4- (N-^yyoif;i/*;w^>r;w -n 2 - c (5 

-^^;i/-4, 5, 6, 7-rh7kHD^;n [5, 4-c] tf'Jv>-2 



H 




%mm\ 3 4tHI(iD^, (IS, 2R, 4S) -4-*;i/^'>-N 1 

- [ (5-^DD-r>K*-;p-2— r;w -n 2 - [ (5-*^;u 

-4, 5, 6, 7-fh7tFW/P [5,- 4-c] t?U v>~ 2 — 1)1) 

1 H — NMR (DMSO-d 6 ) 6:1. 02 (6H, dd, J =6. 5, 2. 
5Hz) , 1. 50-2. 10 (6H, m) , 2. 30 (1H, t, J = 12. 
0Hz) , 2. 91 (3H, s), 3.10-3. 75 (4H, m) , 3. 7 5 
-3. 90 (1H, m) , 4. 0 7-4. 2 0 (1H, m) , 4. 30-4. 5 
7 (2H, br. s) , 4. 5 7-4. 8 3 (1H, br. s) , 7. 03 (1 
H, d, J = l. 5Hz) , 7. 16 (1H, dd, J = 8. 8, 2. 1H 
z) , 7. 41 (1H, d, J=8. 8Hz) , 7. 6 0-7. 7 5 (2H, 
m), 8. 05 (lH.br. s) , 8. 43 (1H, br, J = 7. 8H 
z), 11. 63 (1H, br. s), 11. 79 (1H, s). 
MS (FAB) m/z : 5 5 7 (M + H) + -. 
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WJ13 9] (IS, 2R, 4S) -N'-[(5-W>H^2 

—f;V) -4- (N-^^n^aMiW^JV) -n 2 - 

[(5-^^-4, 5, 6, 7-xb7tFa^Tyo [5, 4-c] fc!U5> 



H 




3MMI13 4fcH«lO*tt"e. (IS, 2R, 4S)-4-M^>-N 1 

- [ (5-^pn-r>H-;i'-2— f;w ft^fcJH -n z - [ (5-*^;v 

-4, 5, 6, 7-rh7kHP^/0 [5, 4-c] 5»- 2 -- f^> 
-1. 2->^^^75^^>^ynW75^ 

i H -NMR (DMSO-d 6 ) 6 : 0. 3 2-0. 4 0 (2H, m) , 0. 5 
3-0. 63 (2H, m) , 1. 50-2. 10 (6H, m) , 2. 25-2. 
40 (1H, m) , 2. 4 5-2. 7 0 (2H, m) , 2. 9 1 (3H, s) , 
3. 0 5-3. 8 0 (3H, m) , 4. 05-4. 17 (1H, m) , 4. 30 
-4. 55 (2H, m) , 4. 5 5-4. 8 0 (1H, m) , 7. 03 (1H, 
d, J = l. 5Hz) , 7. 16 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 41 (1H, d, J = 8. 8Hz) , 7. 68 (1H, d, J = 2. OH 
z) ; 7. 86 (1H, br, J = 3. 4Hz) , 8. 06 (1H, br. 
s) , 8. 4 0 (1H, br, J = 7. 6Hz), 1 1. 2 0- 1 1. 6 0 (1 
H, br) , 11. 7 9 (1H, s) . 
MS (FAB) m/z : 5 5 5 (M + H) + . 
[**fU4 0] (IS, 2R, 4S) -N 1 - C (6-^na>f>H-^-2 
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-OV) %M~)V\ -4- (N-X^KN-^fM^^HJW -N 2 - 
[ (5-^)1-4, 5, 6, 7-fb7tHDf7^D [5, 4-c] l£ US? 

>-2-^;w -l, 2-^n^>^7$> 

ftttfU 34tmM(DJj&T\ (IS, 2R, 4S) 

- [ (5-^nD-r>H-;P-2-^;w #;w$=;M -n 2 - [ (5-*5Pjp 

-4, 5, 6, 7-fh7kFn^/Q [5, 4-c] 2-' OV) 

X H — NMR (DMSO-d 6 ) 5:0.93-1. 13 (3H, m) , 1.4 
0-1. 6 4 (1H, m) , 1. 64-1. 88 (3H, m) , 1. 88-2. 
10 (2H, m) , 2. 76 (l/2of 3H, s), 2. 90 (3H, s) , 
2. 93 (l/2of3H, s) , 3. 10-3. 80 (7H, m) , 4. 05 
-4. 17 (1H, m) , 4. 3 0-4. 8 5 (3H, m) , 7. 0 4 (1H, 
s) , 7. 15 (1H, dd, J = 8. 8, 1. 7Hz) , 7. 40 ( 1 H, 
d, J = 8. 8Hz) , 7. 67 ( 1 H, s) , 8. 3 0- 8. 5 0 (2H, 
m) , 11. 2 9 ( 1 H, b r . s ) , 11. 7 7 ( 1 H, s ) . 
MS (FAB) m/z : 5 5 7 (M + H) + . 
[SBDMU4 1] (IS, 2R, 4S) -N 1 - [ (5 -^no-f>MV- 2 

— ow *;i/#-;w -n 2 - [ (5-*^;i/-4, 5, 6, 7-xh^tFa 
^ryo [5, 4-c] 2-' ov) -4- (tfauvy 
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— N 



mrnmi 3 4 tmww Jj&t^ as, 2r, 4s) -4-*;^~>-n i 

- [ y?-)V-2-<l)V) -n 2 - C (5-*^ 

-4, 5, 6, 7-fh7tHD^;n [5, 4-c] KU3»-2--f/W 

iH-NMR (DMSO-d 6 ) .6 : 1. 48-2. 10 (10H, m) , 2. 
7 5 - 2. 9 0 <2H, m> , 2. 90 (3H, s) , 3. 10-3. 70 

(H, m) , 4. 0 5-4. 2 0 ( 1 H, m) , 4. 2 5-4. 8 0 (3H, 
m) , 7. 05 (1H. s) . 7. 17 (1H, d, J = 8. 7Hz) , 7. 4 
1 (1H, d. J = 8. 7Hz) , 7. 69 (1H, s) , 8. 32 (1H, b 
r, J = 7. 6Hz), 8. 38 (1H, br, J = 7. 1Hz), 11. 22 

(1H, b r. s) , 11. 7 8 ( 1 H, s) . 
MS (FAB) m/z : 5 6 9 (M + H) + . 

mmmi42] ur*, 2s*, 4r*> -n 1 - c (5-^pd^>f-;p 

— N 2 — C (5-*3^-4, 5, 6, 7-ff7t 
HP^T^P [5, 4-c] M^Vy-2-^)V) tl)V$zM -4- (4-^E 
)VftV ;%)V#~)\>) -1, 2-^DAW^75> its 
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mmmi 34tmm<o^mr\ (ir*. 2s*, 4r*> -4-%M*i/- 

N 1 - [ (5-^oD<>F-;v-2->r;W -N2- [ (5-* 

5, 6, 7-9-h7t\ i U^7Vu [5, 4~c] fc°Uv>-2— f 

1 H — NMR (DMSO-d 6 ) (5:1.40-2. 0 5 (6H, m) , 2. 7 
5-3. 70 (18H, m) , 4. 02-4. 17 (1H, m) , 4. 5 5- 
4. 6 9 (1H, m) , 7. 0 5 (1H, br. s) , 7. 17 (1H, br," 
J = 8. 8Hz), 7. 4 1 (1H, d, J = 8. 8 Hz) , 7. 67 (1H, 
br. s) , 8. 35 (1H, d, J = 7. 6Hz) , 8. 40 (1H, d, J 
= 7. 6Hz) , 10. 7 9 (1H, br. s) . 
MS (ESI) m/z : 5 8 5 (M + H) + . 

4.3] (IS, 2R, 4S) -N 1 - [ (5-^PD-r>r t -;i/-2 
— i)V> tl)V^)V] -4- (N-X^^A^^) — N 2 — [ (5-^ 
;i/-4, 5, 6, T-fh^tHn^/yD [5, 4-c] tf D — 2 — f 
)V) %)Vt£~)V] -1, 2-^DA^l7*>^75> III 



H 
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(IS, 2R, 4S) -4-*;^^>-N 1 - [ (5-^D^F-;h 
2~f;W -N 2 - [ (5-^^-4, 5, 6, 7-rh7tF 

n?7*/a [5, 4-c] t?U5»-2— f;W #;W?x;M -l, 2-i^n 

A ^>-^7S> (15 0mg) 'fcN, N-^A^;^VA7^F (3ml) fc 
»*U N-X^;l/75> W% (119mg) , l-kl«0*^>!/hU 

7i/-;n*»* (7 9mg) > l- (a-s^^rsyr/nww -3-x 

g=W#;W$3M5F ttBfettt (1 1 2mg) , HJX3M1/7S> (3 2 6/xl) 

aj]7A^D-7h^77^ (^nn^>:^^;-^=4 7 : 3) 

(17 1m 1) .fcftl*, «^Ml±™*Lfco BSKp^^^^^ 
JPX-^UfcJnrt., £Dfc«IK*3aU WMtt&to (7 4mg) 
ITifc, 

1 H — NMR (DMSO-d 6 ) 5:0. 99 (3H, t, J = 7. 2Hz) , 
1. 57-2. 02 (6H, m) ,' 2. 33-2. 38 (lH.m), 2. 92 
(3H, s), 3. 01-3. 08 (2H, m) , 3. 17-3. 20 (2H, 
s) , 3. 4 5- 3. 7 0 (2H, m) , 4. 10-4. 17 (1H, m) , 
4. 4 0-4. 6 9 (3H, m) , 7. 04 (1H, d, J = 2. 0Hz) , 

7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 41 (1H, d, J = 

8. 8Hz) , 7. 69 (1H, d, J = 2. 0Hz) , 7. 78-7. 81 
(1H, m) , 8. 0 8-8. 12 (1H, m) , 8. 4 0 (1H, d, J = 
8. 1Hz) , 11. 23 (1H, br. s), 11. 79 ( 1 H, br. 
s) . 

MS (FAB) m/z : 5 4 3 (M + H) + . 
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[*G»m4 4] (IS, 2R, 4S) — N 1 — [ ( 5 -ZUU-t > 2 
OV) jjfrtf-M -4- (N, N-i?*7-)Vtl)Vrt : E'<M — N 2 — [ (5 
->^-4. 5, 6, 7-fh7tFa?7^D [5, 4-c] W)z?>-2 




(IS, 2R, 4S) -4-#;W?*5'-N l — [ (5-^DD^>F-JK 
2-<;W -N 2 - [ (5-^^-4, 5, 6, 7-fh7tH 

PfT^/D [5, 4-c] fcf'J>?>-2— r;w #;m?-;W -1, 
MfU->S?75> OOOmg) £N, N-^^f H (5 0ml) 
fc»#U ^^;VT5> mm (3 04mg, ) , 
U7 % /-;H*ft* (2 6 2mg) , 1- (3 -S?^^75 7 ^DWW -3 
-Xf;WMy^5F (3 6 9mg) , $M V !7°P hf;i/X^;UT5 > 

(1. 8 3ml) fclP*., tillfl2^lfc. «^**EET**U £i£ 

tt5 7 7 7 '>a* 7 Ai? OT h ^7 7^ - (>?^ap^^> : ;*^7~ 
;i/=4 7 : 3) »&n&fift»SS^an**>K:«KU 1*1 

3©!fflKx^ 7 ( 1 • 4 9ml) fcjq*., J&Jfc&toffiTgSUfc. 5£2 

(7 7 7mg) £6&@#£UT#fc 0 

[a] D =-53. 9° (18*C, c = 0. 5 0 5, *?/-M . 
1 H— NMR (DMSO-d 6 ) 6 : 1. 4 5 - 1. 6 0 (1H, m) , 1 . 7 
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0-1. 85 (3H, m) , 2. 80 (3H, s) , 2. 91 (3H, s) , 
2. 9 5-3. 10 (1H, m) , 2. 9 7 (3H, s) , 3. 10-3. 7 5 
(4H, m) , 4. 05-4. 1 5 (1H, m) , 4. 3 5-4. 7 5 (3H, 
m) , 7. 05 (1H, s) , 7. 16 (1H, dd, J = 8. 7, 2. 1H 
z) . 7. 41 (1H, d, J = 8. 6Hz) , 7. 67 (1H, s) , 8. 3 
0-8. 4 5 (2H, m) , 11. 6 3 (1H, br) , 11. 7 8 (1H, 
s) . 

MS (FAB) m/z : 54 3 (M + H) + . 
[HMI145] (IS, 2R, 4S) — N 1 — [ (5-^nn^>MV-2 

— r;w *;p#n;w -4- (n, n-^x^;v^;wx^;w -n 2 - [ (5 

->WV-4, 5, 6, 7-fb7bFDf7Vn [5, 4-c] tf'J^>-2 
— f;W %)V-$~)V] -1, 2-v'^P y \W>^7^> Ifttttt 



iini 3 4 tra*©*«*Tr, (is, 2R, 4s) -4-*;v#*v-n 1 

-4, 5, 6, 7-fh7kPDf7^n [5, 4-c] t!U^>-2-^) 
-1. 2 ->^nA^>5?75 >t^I >^5II^ 

1 H — NMR (DMSO-d 6 ) 6:0. 9 9, 1. 0 5 (6H, each 
t, J = 7. 1Hz) , 1. 53-1. 61 (1H, m) , 1. 74-1. 80 
(3H, m) , 1. 9 6-2. 0 5 (2H, m) , 2. 8 8-2. 9 5 (4H, 
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m) , 3. 17-3. 6 7 (8H, m) , 4. 11-4. 16 (1H, m) , 
4. 45 ClH, br. s) , 4. 5 5-4. 5 8 (1H, m) , 4. 66 (1 
H, br. s) , 7. 06 (1H, d, J = 2. 0Hz), 7.16 (1H, d 
d, J = 8. 9, 1. 9 Hz-) , 7. 42 (1H, d, J = 8. 9Hz) , 7. 
69 (1H, d, J = l. 9Hz) , 8. 41 (2H, d, J = 7. 8Hz) , 
11. 65 (1H, br. s), .11. 81 (1H, br. s). 
MS (FAB) m/z : 57 1 (M + H) + . 
[»J14 6] (IS, 2R, 4S) -N 1 - [ (5-^Dn^>F-;U-2 

t)V) jvvtf-M -4- (N-^^;i/-N-yptf;^;w\^-i , ;w -n 2 

- [ (5-PWI/-4, 5, 6, 7-Th7kHD?7yn [5, 4-c] tfU 

v>-2--r;i/) -1, 2-zs#w\*D->P7$> 




HJfi^l 3 4tn«l©^fls-e, (IS, 2R, 4S) -4-*;i/^v-N 1 

-4, 5, 6, 7-fh7bFnWD [5, 4-c] HU> ? >-2— f;W 
-1, 2-^2us\3r-V->VT^>tN-*?-)V-N-7u¥)V7 

1 H — NMR (DMSO-d 6 ) (5:0. 7 1, 0. 79 (3H, each 
t, J = 7. 3Hz), 1. 41-1. 75 (6H,.m) , 1. 99 (2H, b 
r. s), 2. 67-3. 02 (7H, m) , 3. 11-3. 40 (4H, 
m), 3. 47 (1H, br. s ) , 3. 67 ( 1 H, br. s ) , 4. 12 
(1H, br. s) , 4. 44-4. 68 (3H, m) , 7. 05 (1H, 
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s) . 7. 16 (1H. dd, J = 8. 8, 1. 7Hz) , 7. 41 (1H, 
d, J = 8. 8Hz) , 7. 69 (1H, d, J = l. 7Hz) , 8. 35- 
8. 4 2 (2H, m) , 11. 4 5 (1H, br. s) , 11. 7 9, 11. 8 
1 (1H, each s) . 
MS (FAB) m/z : 5 7 1 (M + H) + . 

mmmi47] us, 2R. 4s) -n 1 - [ <5-^ntK>F-;v-2 
-4)V) #;v#~;H -4- (n, N->*7n t^jwt^ ;w -n 2 - 

[ (5-^^-4, 5, 6, 7-rb7kFn^/n [5, 4-c] KU5> 




mmmis4tmmo^mx\ (is, 2r, 4s) -4-^^^^-n 1 

- [ (5-^DD-f>H-Ji/-2-' ow — n 2 - [ (5-^^;v 

-4, 5, 6, 7-fb7kW7l/n [5, 4-c] \>V*»-2-4)V) 

iH-NMR (DMSO-d 6 ) 5:0. 69 (3H, t, J = 7. 3Hz) , 

0. 79 (3H, t, J=7. 3Hz) , 1. 3 8- 1. 4 7 (4H, m) , 

1. 5 7- 1. 7 8 (4H, m) , 1. 98-2. 01 (2H, m) , 2. 80 
(1H> tt j = n. 5 Hz) , 3. 0 1-3. 3 9 (6H, m) , 3. 4 8 
(1H, br. s) , 3. 68 (1H, br. s) , 4. 13-4. 16 (1 

H, m) , 4. 43 (1H, br. s) , 4. 4 8-4. 5 0 (1H, m) , 
4. 68 (1H, br. s) , 7. 04 (1H, d, J = 2. 0Hz) , 7. 1 
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6 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 41 (1H, d, J = 8. 8 
Hz) , 7. 70 (1H, d, J = 2. 2Hz) , 8. 33 ( 1 H, d, J = 
7. 6Hz), 1 1. 27-11. 40 ( 1 H, m) , 11. 80 (1H, b 
r . s ) . 

MS (FAB) m/z : 5 9 9 (M + H) + . 
[H»J148] (IS, 2R, 4S) -N 1 - [ (5 -^DD-f >F-;U- 2 

— ov) ti)Vtf-M -4- (n-^7tWjI/-n-pWI/#;ww;1/) - 

N 2 — [ (5-*3^-4, 5, 6, 7— rh^hFO^Tl/P [5, 4-c] 
2-' OV) %)i>#-)V\ -1, 2-v^7U'\*if->^75> 



I 




SfeiMfflll 3 4t»^ (IS, 2R, 4S) -4-^j;i/^^>-N 1 

- [ >h-;w-2— r;w -n 2 - [ (s-^^w 

-4, 5, 6, 7-fh5kHD^/D [5, 4-c] fc?U v>>- 2 ;W 
#;Mf-;i/] -l, 2-^DA^U->^75><hN— rvyntr;i/-N-^^ 

1 H — NMR (DMSO-d 6 ) 5:0.99-1. 1 5 (6H, m) , 1. 5 
0-1. 99 (6H, m) , 2. 6 4, 2. 7 8 (3H; each s) , 2\ 
92 (3H, s) , 2. 9 6-3. 3 9 (4H, m) , 3. 47 (1H, br. 
s) , 3. 68 (1H, br. s) , 4. 12-4. 13 (1H, m) , 4. 4 
5 (1H, br. s) , 4. 5 8-4. 7 0 (2H, m) , 7. 0 5 (1H, 
s) , 7. 16 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 41 (1H, 
d, J = 8. 8Hz) , 7. 69 (1H, d, J = 2! OHz), 8. 38- 
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8. 4 6 (2H, m) , 11. 2 7 (1H, br. s) , 11. 7 9 (1H. b 
r. s) . 

MS (FAB) m/z : 5 7 1 (M+H) + . 
[mill 4 9] (IS, 2R, 4S) -N 1 - [ (5 -^DD-f>HV- 2 
— OM */WfcyW -4- CN- (2-^h*5/X^) -N-/f^W 
*>f;W -N 2 - [ (5-^^-4, 5, 6, 7-fh7bFn^;D 

[5, 4-c] tfu^>-2— r;w 5&;w*~;w -1, 
75 > mmM 



mmmi 3 4t»«> (IS, 2R, 4S) -4-*;w?*^-n i 

- [ (5-/7aD-r>h*-;v-2-^;v) -n 2 - [ (5-pWV 

-4, 5, 6, 7-fh7kHD^/n [5, 4-c] £U$»-2->f/W 

#;i*:;W -l. 2-^n'\%fr>^75>fcN- (2-*Mr*>x^W 

- N - ;* 5 6 «Wfc£* . 

iH-NMR (DMSO-de) 5 : 1. 5 0- 1. 9 9 (6H, m) , 2. 8 
0, 3. 01 (3H, each s) , 2. 91 (3H, s), 3. 03 (1 
H, br. s) , 3. 16 (2H, s) . 3. 23 (3H, s) . 3. 35- 
3. 67 (6H, m) , 4. 09-4. 16 (1H, m) , 4. 43-4. 67 
(3H, m) , 7. 0 4-7. 0 6 (1H, m) , 7. 16 (1H, dd, J = 
8. 8, 2. 0Hz) . 7. 42 (1H, d, J = 8. 8Hz) , 7. 69 (1 
H, br. s), 8. 29-8. 41 (2H, m) , 11. 59 UH, br. 
s) , 11. 80 (1H, br. s). 
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MS (FAB) m/z : 5 8 7 (M + H) + . 
[*JWU5 0] (IS, 2R, 4S) -N l - [ (5-^DO-f>M-2 

-4- [n- (2-bHo^>x^;w -n-pWP*^ 

;tff;W — N 2 — [(5-^?;i/-4, 5, 6, 7 -fh7t Hn^7!/n 
[5, 4-c] tf u v?>- 2 — f ;u) -1, 2-.^O^l7->^ 

y ^ j^c^^k 



3 4tmU®JjfeT\ (IS, 2R, 4S) - 4 ^-N 1 

-4, 5, 6, 7-fb7kHD^7!/P [5, 4-c] fc!U^>-2-' f;W 
- l, 2-^da*1t->> ? 75>£N- (2-kFD^>if 

*H— NMR (DMSO-d 6 ) 5 : 1. 5 0 - 1. 5 5 ( 1 H, m) , 1. 7 
4-1. 8 4 (3H, m) , 1. 94-1. 9 7 (2H, m) , 2. 67, 3. 
02 (3H, each s), 2. 91 (3H, s) , 3. 10-3. 68 (9 
H, m) , 4. 11-4. 13 (1H, m) , 4. 43-4. 66 (4H, 
m) , 7. 05 (1H, s) , 7. 16 (1H, dd, J = 8. 7, 2. OH 
z) , 7. 41 (1H, d, J = 8. 7Hz) , 7. 6 8 ( 1 H, s) , 8. 3 
4-8. 40 (2H, m) , 11. 47 (1H, br. s) , 11. 79 (1 
H, s) . 

MS (FAB) m/z : 5 7 3 (M+H) + . 
[«0!I15 1] (IS, 2R, 4S) -4- [ (7if?-v>-l-<f;i/) ^ 




I 
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-N 1 — [ (5-^nP<>H-;P-2— OV) Xfrtf-M -N 2 - 
[ (5-*?)V-4, 5, 6, 7-T"h7kHa^ryo [5, 4-c] If US? 



«fU 3 4 <hiR]^:mre\ (is, 2R, 4S) -i-UJit^y-N 1 
- [ (5-/7Do-r>H-;i/-2— i)V) ts)Vt^)V\ -n 2 - [ (5-^^;i/ 

-4, 5, 6, 7-fb7tHDfr/D [5, 4-c] KU5»-2— f;W 
*;V#=yW -1, 2-:^PA*1t;^7S>£7if3^> afflKSfcfcMHi 

J H — NMR (DMSO-d 6 ) 6 : 1. 47-1. 55 (1H, m), 1.6 
5-1. 82 (3H, m) , 1. 88-2. 01 (2H, m) , 2. 16 (2 
H, quint. , J = 7. 6Hz) , 3. 17-3. 67 (5H, m) , 3. 
82 (2H, t, J = 7. 6Hz) , 4. 02-4. 14 (3H. m) , 4. 4 
3-4. 67 (3H, m) , 7. 06 (1H, s) , 7. 17 (1H, dd. J 
= 8. 7, 1. 7Hz) , 7. 41 (1H, d, J = 8. 7Hz) , 7. 69 
(1H, br. s) , 8. 31 (1H, d, J = 7. 6Hz) , 8. 38 (1 
H, d, J = 7. 6Hz), 11. 4 1 (1H, br. s) , 11. 8 0 (1 
H, s) . 

MS (FAB) m/z : 5 5 5 (M+H) + . 
[&J60U5 2] (IS, 2R, 4S) -N 1 - [ >M^2 

-f;W -4- t C (3S) -3-7j^ok'nij^>-i-' r 

;W *;w#^;W -n 2 - [ (5-^;v-4, 5, 6, 7-^h5fcFn^7 




□ 
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yo [5, 4-c] H'Jy>-2- fJW tDltf'M -1, 2-->£DA++h 
>y7$> jftttiK 



3 4tmM<DJj&T\ (IS, 2R, 4S) 

- [ (5-^PD-r>F-;i/-2— r;u) #;i/7tf-;i/| -n 2 - [ 

-4, 5, 6, 7-xh7bKD^T7D [5, 4-c] tf U v>- 2 — T;U) 
#;]^-;|/| -l, 2-iy^u^D->^75.>t (S) - 3 -7)V*u tfoU 
S?> (Syn 1 e t t. , 1 9 9 5^, 5 5H) *»6*H^'&*&#&. 
1 H — NMR (DMSO-d 6 ) 5:1. 23-3. .77 (22 H, m), 4. 
11-4. 16 (1H, m) , 4. 5 8-4. 51 (1H, m) , 5. 23- 
5. 4 2 (1H, m) , 7. 05 (1H, s) , 7. 16 (1H, d, J = 8. 
3Hz) , 7. 42 (1H, d, J = 8. 3Hz) , 7. 68 (1H, s) , 
8. 3 4-8. 3 7 (2H, m) , 11. 78 (1H, s) . 
MS (FAB) m/z : 5 8 7 (M + H) + . 
[H»J15 3] (1R*. 2S*. 4S*) — N 2 — [ (5-^DD'f>MV 
-2-^)V) %)\,i£-M -4- m-^)VtS)Vn^)V) — N 1 - [ (5- 
>^;P-4, 5, 6, 7-Th7tHDf7yn [5, 4-c] fcJU5»-2- 
■i)V) -1, 2-v^DA^1t->> j 7$> 
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mmmis4tmm<D^m\ <ir*. 2s*, 4s*> -4-*jw«*^- 

n2 _ [ (5_^pd^>i<-;v-2— r;w ft;^-^] -n 1 - [ (5-* 

3W-4. 5, 6, 7-fh7tFPf77D [5, 4-c] bfU^>-2 — T 

1 H — NMR (DMSO-d 6 ) 6 : 1. 5 0 - 1. 8 0 (4H, m) , 1. 9 
0-2. 05 (2H, m) , 2. 3 5-2. 4 5 (4H, m) , 2. 59 (3 
H> d> j= 4 . 4Hz) , 2. 7 0-2. 8 0 (2H, m) , 2. 85-2. 
95 (2H, m) , 3. 64 (2H, s) , 4. 2 0-4. 3 5 (2H, m) , 
7. 02 (1H, s) , 7. 16 (1H, d, J = 8. 6Hz) , 7. 41 (1 
H, d, J = 8. 8Hz) , 7. 68 (1H, s) , 7. 85 (1H, d, J = 
4. 4Hz) , 7. 98 (1H, d, J = 7. 6Hz) , 8. 67 (1H, d, 
J = 7. 6Hz), 11. 7 6 (1H, s). 
. MS (FAB) m/z : 5 2 9 (M + H) + . 
MS0J154] (1R*. 2S*, 4S*) -N 2 -[(5-^OOMV 

-2— r;w -4- cn- (2-^b^>x^) *;wt^-r;w 

_ N i_ C (5-^^-4, 5, 6, 7-xh7kKP5 1 7^a [5, 4- 
c] KU2»-2 — f;W tDVft-M -1, 2-^DA^>^75> iS 



N2 _ £ ( 5 -/7PD-r>H-;u-2-^;i/) -n 1 - [ (5-* 
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3MU-4, 5, 6, 7-fh7kHnf7yn [5, 4-c] tfU 2 — T 

J H-NMR (DMSO-d 6 ) 5:1. 50-1. 80 (4H, m), 1. 9 
5-2. 05 (2H, m) , 2. 8 5-2. 9 5 (4H, m) , 
3. 10-3. 40 (10H, m) , 3. 4 0-3. 7 0 (2H, m) , 4. 1 
5-4. 7 0 (4H, m) , 7. 02 (1H, s) , 7. 16 (1H, d, J = 
8. 8Hz) , 7.. 41 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, 
s ) , 7. 95-8. 0 5 (1 H, m) , 8. 08 (1H, d, J = 7. 6H 
z) , 8. 67 (1H, d, J = 7. 8Hz), 11! 20-11. 90 (2 
H, m) . 

MS (FAB) m/z : 5 7 3 (M + H) + . 

[HSS0II1 5 5] (1R*. 2S*. 4S*) -N 2 - [ (5-^nD^>F-;l/ 
-2— i)V) -4- W-^V7u\Z)VjJ)Vr%^)V) -N 1 - 

[ (5-*3Ml/-4, 5, 6, 7-T-h^kHo^7yP [5, 4-c] If US? 

>-2— f;W -1, .2-^n^>^75> &K& 




*16^J1 3 4tR«©^ScT, (1R*. 2S*, 4S*) - 4 -#;M^rv- 
N 2 — [ (5-^DDOHh2-fJW — N 1 - [ (5-* 

3^-4, 5, 6, 7-fh7kHof7^n [5, 4-c] t!U v J >— 2 — f 
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1 H — NMR (DMSO-d 6 ) 5:1.00-1. 1 0 (6H, m) , 1 . 5 
0-1. 80 (4H, m), 1. 95-2. 05 (2H, m) , 2. 35-2. 
45 (1H, ra) , 2. 91 (3H, s) , 3. 15-3. 25 (2H, m) , 

3. 4 5-3. 7 0 (2H, m) , 3. 8 0-3. 9 0 (1H, m) , 4. 20 
-4. 70 (4H, m) , 7. 02 (1H, d, J = l. 5Hz) , 7. 16 

(1H, dd, J = 8. 8, 2. 2Hz) , 7. 41 (1H, d. J = 8. 8H 
z) , 7. 68 (1H, d, J = l. 7Hz) , 7. 7 6 <1H, d, J = 7. 
6Hz) , 8. 04 (1H, d, J = 8. 8Hz) , 8. 68 (1H. d, J = 
7. 8Hz), 11. 3 9 (1H, br), 11. 7 6 (1H, s) . 
MS (FAB) m/z : 5 5 7 (M+H) + . 

mmmi 5 6] 

(1R*. 2S*, 4S*) -N 2 — [ (5-^DP-f>h*-;V- 2—i)V) 
tfrjW -4- (N, N-S^^frJWN^'OV) -n 1 - [ (5-^^- 

4, 5, 6, 7-^h7bh*0^7^P [5, 4-c] tf U 5»- 2 — f ;W * 

-l, 2-->^a^it>v7S> MS 



5«aMll3 4i:|lW©»ttT, (1R*. 2S*, 4S*) -4-*;W?*^-. 
N 2_ [ ( 5 _^nn^>MV-2-' r;W #;W$-;W -N 1 - [ (5-* 

^;l/-4, 5, 6, 7-xh^fcHD^TVP C5, 4-c] W)V>-2-4 

iH-NMR (DMSO-d 6 ) 6:1. 40 — 1. 60 (2H, rn), 1. 6 
5-1. 8 0 (2H, m) , 1. 9 5-2. 10 (2H, m) , 2. 8 4 (3 
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H, s) , 2. 9 0-3. 0 5 (1H, m) , 2. 92 (3H, s) , 3. 06 
(3H, s) , 3. 15-3. 75 (4H. m) , 4. 2 5-4. 7 5 (4H, 
m) , 7. 0 2 (1H, d, J = l. 5 Hz.) ,7.15 (1H, dd, J = 
8. 8, 2. 1Hz) , 7. 41 (1H, d, J = 8. 8Hz), 7. 69 (1 
H, d, J = 2. 1Hz) , 8. 0 5 (1H, d, J = 7. 7 Hz) , 8. 6 3 
(1H, d, J = 7. 7Hz) , 11. 20 ( 1 H, b r) , 11. 79 (1 
H, s) . 

MS (FAB) m/z : 5 43 (M+H) + . 
mmmi57] (IS, 2R, 4R) -N 1 - C (5-^nD-f>H-Jl/-2 
-^;W XJVtf-M — N 2 — lX5-*5-)l-4, 5, 6, 7-fh7tFn 

[5, 4-c] fcfU^>-2— OV) #;W$-;M -4- (IWJ5» 



(is, 2R, 4R) — N 1 — [ (5-^pn-r>H-;p-2— r;w 
-;w -4-^ b^>^;p^n;v-N 2 - [ (5-^^-4, 5, 6, 7-f- 
b^bKa^TVn [5, 4-c] 2 -<1M iJ)V^M -1, 2 

-v^nA,^ij->>?7$> (2 0 0mg) Srxh^th*a77> (5ml) £<fc 
tf* (0. 6ml) fc«*U *»flsU^A (12mg) ZMX, SfiTSW^ 

f;^M75 K (10ml) fc»j*U tr^Uv>> (6 5mg) , 1- (3- 
V*5-fr7^S ?U\t)V) -3-X^Jl/#^5F (110 
mg) , l-kHD*^>yhU7\/-;W (7 7mg) , $?-f V^O fc!;PX^ 
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)V7$> (3 9 0mg) mUX*3Ur*mWlstco »ll&«ffiTS*b, 

WyMuvhtfvyj- (*9/-)V:i?9Uti*9>=l : 10) CTtt 
Mb, 7U-# (13 2mg) *#fco nn*^^/-^fc»*^l*S6*K 

(2 3 0^ i) &tiaz* mmzftrnzttot, x-f-^na^mm-^rc, z. 

tl^llbWI (12 7mg) ft«!6H#tUTftfc. 

'H-NMR (CD 3 OD) 6:1. 55-2. 10(12 H, m), 3. 06 

(3H, s) , 3. 0 7-3. 16 (3H, m) , 3. 5 9- 3. 7 0 (7H, 
m) , 4. 35 (1H, br. s) , 4. 61 (2H, br. s) , 7. 13- 
7. 21 (2H, m) , 7. 41 ClH, d, J = 8. 8Hz) , 7. 60 (1 
H, s) , 7. 86 (0. 5H, d, J = 7. 6Hz) , 8. 84 (0. 5H, 
d, J = 7. 6Hz) . 
MS (FAB) m/z : 5 8 3 (M+H) + . 

[HM^J15 8] (IS, 2R, 4S) -N 1 - [ ( 5 -7JWD>T > V-JV- 

2— -4- (n, n-^^^^jw^-Tjv) -n 2 - 

[ (5-^;V-4, 5, 6, 7-r-b7kHn5 1 7yo [5, 4-c] H'Jy 

>_2— r;u) -1, 2-^d^W75> 



«W15 7tlRl»©*»^ (IS, 2R, 4S) -4-Ih^yM^ 

;i/-N x - C {5-y)V*n<l>Y i -)V-2-' OV) iuvtf-M -n 2 - 

[ (5-^^-4, 5, 6, 7-Th7tHP^/D [5, 4-c] tfU^ 




0. 
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J H — NMR (DMSO-d 6 ) 6:1. 48-2. 00 (6 H, m), 2. 6 
0-3. 30 (5H, m) , 2. 80 (3H, s), 2. 91 (3H, s), 
2. 98 (3H, s) , 3. 7 0-4. 6 8 (4H, m) , 7. 00-7. 06 
(2H, m) , 7. 3 7-7. 42 (2H, m) , 8. 36-8. 41 (2H, 
m) , 11. 6 9 (1H, s) . 
MS (FAB) m/z : 5 2 7 (M + H) + . 

mmmi59] (is, 2r, 4s> -n 1 - [ <5-7;^n-r>H-;p- 

2— f;W ^;i/#-;H -4- (N-^kfrjw^'OW -n 2 - [ (5-* 

^-4, 5, 6, 7-Th7th*D^/D [5, 4-c] tfU> ? >- 2 — f 
)V) %)V$-M -1, 2-y^/aAW>y75> ttKft 




«0ill 5 7tH«C!)^ (IS, 2R, 4S) 

;i/— n 1 — [ (5-7)V*w( >h-;p-2— uv) -n 2 - 

[(5-^^-4, 5, 6, 7-Th7hFoWn [5, 4-c] fcfUS? 
y-2-^)V) fDV^M -1, 2-5>^P^it>v?75>»7jc^bfc 

/H-NMR (DMSO-d 6 ) 6:1. 57 — 2. 0 4 (6H, m) , 2. 3 
3-2. 41 (1H, m) , 2. 55 (3H, s) , 2. 92 (3H, s) , 
3. 17-3. 71 (4H,m) , 4. 13-4. 14 (1H, m) , 4. 46 
(2H, br. s) , 4. 6 9-4. 7 3 ( 1 H, m) , 7. 00-7. 05 
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(2H, m) , 7. 3 8-7. 42 (2H, m) , 7. 77 ( 1 H, s) , 8. 
0 9-8. 15 (1H, m) , 8. 3 9 (1H, d, J.= 7 . 6Hz), 11. 
7 0 (1H, s) . 

MS (FAB) m/z : 5 1 3 (M + H) + . 
mmieol (IS, 2R, 4S)-4-[N-(tert-7W M 

n&i)V\ -n 1 — [ >K-;w-2->r;w -n 2 

_ [ (5-^^-4, 5, 6, 7-fh7kFP^;n [5, 4-c] fcTU 



H^l 1 8tB*©*»KJ:0. (IS, 2R, 4S)-N 2 -(tert 

-^h*s/5tj;p#n;w -4- [n— (ter t -^;u) *;wtt<;w - 
N i_ [ >h-;v-2-<;W -1, 2— >^o^ 

^>^T5>^4^W^^>^^SU/t©-&, 5-^^-4, 
5, 6, 7-rh7kh*D5 1 7\/n [5, 4-c] l£U5?>- 2 ■ 

X H — NMR (DMSO-d 6 ) 6:1. 23 (9H, s) , 1. 50-2. 0 
0 (6H, m) , 2. 3 0-2. 5 0 (1H, m) , 2. 9 3 (3H, s) . 
3. 10-3. 80 (4H, m) , 4. 0 5-4. 8 0 (4H, m) , 7. 03 
(1H, d, J = L 5Hz), 7. 16 (1H. dd, J = 8. 8, 2. OH 
z) , 7. 3 5 -7. 4 5 (2H, ra) , 7. 68 ( 1 H, d, J = 2. OH 
z) , 7. 90-8. 10 (1H, m) , 8. 42 ( 1 H, d, J = 8. 1H 
z) , 1 1. 3 0-1 1. 4 5 (1H, m) , 11. 7 9 (1H, s) . 



H 
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MS (FAB) m/z : 571 (M + H) + . 

mmmi6i] us, 2r, 4s) -n 1 - c (5-^000^-^-2 

Xfrtf-M -4- [ [ (3R) -3-tKP+'>KD'J^>-l- r 
jW #;w5=jm — N 2 — [ (5-pWI/-4, 5, 6, 7-xh?fcK0^7 
>/o [5, 4-c] tfU^>-2— r;w -1, 2-v^o^it 



1) (3R) - 1 -^>^;i/- 3 - (tert-^W7x^5"J^ 

t!DU> ? > (1. i8g) (12ml) .kj8#u l&j&tig 

(240/il) (2 2 1mg) £jjq*., 7Kf££#ALg 

U Ml© (3R) -3- (ter t -^^7x^>'JM^» fcfaU 
5?>itfflMI[ (9 8 4mg) 
#e>ttfc£jE£4fc (2 4 9mg) , (IS, 2R, 4 S) - 4 -ftJWv^-N 

x - [ (5-^DD-f >F-;i/-2— -n 2 - [ (5-^, 

)V-4, 5, 6, 7- rh^fcHO^Tl/n [5, 4-c] tfU^>- 2 — T 
;W -1, 2-^OA*U->> ? 75> (2 9 5mg) , 1- (3 

-v^^;v7 5/yotf;i/) -3-i^*;^5H Sfl (126 

mg) ££LKl-kh*D*v^>yhU7V'-;]/ (8 7mg) £N, N-5>*^ 
F (10ml) KigffiLfc. ' 3k»T, *M X J?U &Vx9-)V7S. > 

(450M) *wtu mmrci2nmmwvrc. »a*«ET«*i/. 
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nn^>=3 : 97) fc#U (IS, 2R, 4S) -4- [ [ (3R) -3 

-N 1 - [ (5-^DO^f>Hl'-2-^JW -N 2 - 
[ (5-*3^-4. 5, 6, 7-fh7kHD^/D [5, 4-c] t£U>? 
>-2— f;W #/M$~JW -1. 2-^O^U->^75> (248mg) 

1 H — NMR (CDC1 3 ) <5 : 1- 0 6 <9H, s) , 1. 5 0-1. 6 0 
(1H, m) , 1. 75-2. 10 (5H, m) , 2. 2 0-2. 5 0 (2H, 
m) , 2. 54 (3H, d, 3 = 2. 8Hz) , 2. 6 0- 3. 0 0 (5H, 
m) , 3. 3 0- 3. 8 0 (6H, m) , 4. 10-4. 20 (1H, m) , 
4. 40-4. 7 0 (2H, m) , 6. 85 (1H. s) , 7. 15-7. 25 
(1H, m) , 7. 3 0-7. 5 0 (8H, m) , 7. 6 0-7. 7 0 (5H, 
m) , 7. 90-8. 00 ( 1 H, m) , 9. 38 (1H, s). 
MS (FAB) ra/z : 8 2 3 (M+H) + . 

2) ±flB©£jfcfc (240mg) £tfU^> (10ml) fc»#U *&T, * 

flHK*-eu^>«fc (3. omi) swru o<ct4. mmmwhtc * 

MMlfiV (80ml) &Jn*.TftftU «Lfc£J&$££ft£ 

^W^7A^D-7h^7^ (**/-;i/:>^nn**>=l : 
1 9-1 : 9) #&nfe««fi«I^Dti^^>*^^^" 

;nc»#b, i»g«x*>/-;i/** (2 2 5^1) fcjn*.T-«ftsu a 

/-;|/-x— r^StP^TH-fbl/, 080ft* d l4mg) 
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1 H — NMR (DMSO-d 6 ) 6 : 1, 5 0 - 1. 6 0 (1H, m) , 1 . 7 
0-2. 10 <6H, m) , 2. 75-2. 85 (1H, m) , 2. 92 (3 
H, s) , 3. 10-3. 80 (8H, m) , 4. 10-5. 10 (6H, 
m), 7. 05 (lH. 'd, J = l. 7 Hz) , 7. 16 (1H, dd, J = 
8. 8, 1. 7Hz) , 7. 42 (1H, d, J = 8..8Hz) , 7. 68 (1 
H, s) , 8. 30-8. 45 (2H.ni), 11. 10-11. 40 (1H, 
m) , 11. 7.8 (1H, s) . 
MS (FAB) m/z : 5 8 5 (M + H) + . 
[*«J16 2] (IS, 2R, 4S) — N 1 — [ ( 5 D CK > 2 

— -f;p) -4- [ (3-k KD^>7-t?3^>- 1 — r;w 

=L)V] — N 2 — [ (5-^)1-4, 5, 6, 7—rh7kKD3 1 7yo [5, 

4-c] tfUv>-2— r;w -1. 2-^da^u->^75> 

'tMwJC'tniL 




1) *»J1 6 1(D1) £|WHffcbT> l-^>^/tb*U;P-3- (tert- 
^P^7ir:jVv/iJM*"» TWv^&MtgU 3- (tert-7" 
fJl/i?7i-Jk>'JM+'» 7ff^> (IS, 2R, 

4S) -4-*;pai?*^-N 1 --[ (5-^on-f >H-;i^-2-^r;w 

— N 2 — [ (5-*3M!/-4, 5, 6, 7-xh^t FP^Tl/P [5, 

4-c] ^u^>-2—r;w *;w^;w -1, 2-^d^^>^t^> 

(hH'&SiirT, (IS, 2R, 4S) -4- [[3- (tert-^W7i 

-^ium-*^) 7W>-i- f;W *;^-;w -n 1 - [ (5-#n 
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D-f>F-;V-2~f;M *>)V#~)V] -n 2 - [ (5-pWP-4, 5, 6, 

C5, 4-c] t?U5»-2— fc^-M - 

1 H — NMR (CDC 1 3 ) 3 : 1. 0 7 (9H, s) , 1. 5 0-2. 5 0 
(5H, m) , 2. 55 (3H, d, J = 2. 0Hz) , 2. 80-3. 00 
(6H, m) , 3. 7 0-3. 8 0 <2H, m) , 3. 9 0-4. 3 0 (5H, 

m) , 4. 5 5-4. 6 5 (2H, m) , 6. 8 4 (1H, b r) , 7. 15- 

7. 25 (1H, m) , 7. 3 0-7. 5 0 (8H, m) , 7. 60-7. 70 
(5H, m) , 7. 9 0-8. 10 (1H, m) . 9. 3 0 (1H, b r) . 

. MS (FAB) m/z : 8 0 9 (M+H) + . 

2) mmmi6i<D2) tmw.<D^mr\ ±B©4ri»jfe&*Mfc£«**fc- 

X H — NMR (DMSO-d.) 5:1. 45-1. 5 5 (1H, m) , 1. 6 
0-2. 10 (5H, m) , 2. 5 5-2. 6 5 (1H, m) , 2. 91 (3 
H, s) , 3. 10-3. 90 (6H, m) , 4. 0 0 -4. 3 0 (3H, 
m) , 4. 4 0-5. 8 0 (5H, m) , 7. 06 ( 1 H, d, J = l. 5H 
z) , 7. 16 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 42 ( 1 H, 
d, J = 8. 8Hz), 7. 69 (1H, d, J = l. 7Hz) , 8. 30- 

8. 4 5 (2H, m) , 1 1. 4 0-1 1. 6 0 (1H, m) , 11. 8 0 (1 
H, s) . 

MS (FAB) m/z : 57 1 (M+H) + . 
[&S&W16 3] (IS, 2R, 4S) -N 1 - [ (5-^PP-f >F-^~2 

— o» */w*=:/M -4- (n, n-vtrjWiW&CM -n 2 - [ C5 

- (1, l-^5 l ;V-2-kHn+>'X5 t ;W -4, 5, 6, 7-fb7kF 
p3v^/p [5, 4-c] t!U^>-2— fJW -1. 2-*>*o 
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1) (IS, 2R, 4S) -N 2 - (tert-^h^M-JW -N 1 - 

[ (5-*DD*r>F-;i'-2~f;W -4- (n, n-^^wp 

tlJW^-OV) -1, 2-i/t7U'\*rD->z?TS.> (2 0 0mg) Sr^PD;* 
(6ml) fci§#PU h'J7;i/^D^M (2ml) ZtiaZ, ^T2. 5Pf 
M#Lfc£>^ MJET«^*b, (IS, 2R, 4S) -N 1 - [ (5- 

^□n-r>H-;i/-2— f;W -4- (N, N-v^;k&;w\^ 

<;W -l, 2-^>^D<\^i7->> ? 75>©hU7;^PM^^#fc. 

•D^r-mmm 2 1 iwi^w^t^ ±wa t> u 7Mni«t, 5 - [ 1 , 1 - ^ 

(t e r t - ^W7i^5' , j;l't*'» x^;i/] -4, 5, 
6, 7-fh7tFDf7yn [5, 4-c] tf'J 5?>- 2 -*;W?>K U^P 
7 AM (3 2 4mg) , N-^^;V^;^U> (143m 1 ) &<fctfl - 1 KD 
+^>7hU7y-;H7XfPtJ (8 6mg) £N, N-^^^MM75 h' 
(5ml) Kl»#U 1- {3-i?*?)V7$S7u MM -3-X?)V%)Vtf 

MI (10 8mg) *ffi£mtVTRJfc-$1kZ>Z.t\Z&Q, 
(IS, 2R, 4S) -N 1 - [ (5-^OD-f >h*-;V-2— fJW #;M*X 

;W -4- (n, N-^^^;i/*;ww;W -n 2 - [ [5- ci, i-v* 

3^-2- (t e r t-^^7x^Jl/y'JM+^) X^W -4, 5, 
6, 7-xh^bHD^7ya [5, 4-c] tf U v>- 2 — f;W #;M*x 
M -1. 2-v^D^l7->v7^> (3 6 3mg) fcT^l^y^ftHttt 

1 H — NMR (CDClj) (5:1. 07 (s, 9H), 1. 66 (m, 2 
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H) , 1. 7 7 (m, 1H) , 1. 8 4 (m, 1H) , 2. 0 4 (m, 1H) . 
2. 23 Cm. 1H) , 2. 34 (m, 1H) , 2. 8 4-3. 0 6 (8H) , 
2. 97 (s, 3H) , 3. 10 (s, 3H) , 3. 58 (m, 1H) , 3. 6 
2 (s, 2H), 3. 98 (s, 1 H) , 4. 03 (s, 2H), 4. 17 
(m, 1H) , 4. 63 (m, 1 H) , 6. 84 (s, 1H) , 7. 20 (d 
d, 1H, J = 8. 8, 2. 0Hz) , 7. 33 (d, 1H, J = 8. 8H 
z), 7. 39-7. 66 (1 2 H) , 7. 89 (1H, d, J = 5. 9H 
z) , 9. 34 (1H, s) . 

iH-NMR (DMSO-d 6 ) 6:1. 54 ( 1 H, m) , 1. 74 (3H, 
m) , 1. 97 (2H, m) , 2. 76 (1H, m) , 2. 80 (3H, s)., 

2. 91 <3H, s) , 2. 98 (3H, s) , 3. 0 0- 3. 7 6 (3H) , 

3. 0 4 (2H, m) , 3. 18 (2H, m) , 3. 4 9 (1H. m) , 3. 6 
8 (1H, ra)', 4. 12 (1H, br, J = 3. 6Hz) , 4. 43 (1H, 
m) , 4. 5 9 (1H, d, J = 3. 6Hz), 4. 6 7 (1H, m) , 7. 0 
5 (1H, s) , 7. 17 (1H, d, J = 8. 8Hz) , 7. 4 1 (1H, 
d, J=8. 8Hz) , 11. 78 (1H, s) , 7. 68 (1H, s) , 8. 
38 (1H, s), 8. 40 (1H, s) , 11. 35 (1H, br. s). 
MS (E S I ) m/z : 6 0 1 (M+H) + . 

[«M16 4] (±) ~c is-N 1 (IcfcteN 2 ), - [ (5-^D^>F 

2 -<;!/) #;i«<fc;i,] -4, 4-^^h^^-N 2 (^fc&N 1 ) - 

[ (5-^^-4. 5, 6, 7-fh7tFn^/P [5, 4-c] KU5> 

>_2->r;w a^tf-JW -i> 2—>^p^^>^T5> 

H«2<h|Wim©^T, (±) - c i s-N 1 (£fc»N 2 ) - [ (5-* 

DP-f >h*-;v-2— r;w -4, 4-^h^-i, 2— >2 
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[5, 4-c] tf>jv>-2-*;i/^>m v^okm^mmik^&mco 

'H-NMR (CDClj) 6:2. 13 (1H, m) , 2. 23 (1H, 
m) , 2. 42 (1H, m) , 2. 46 (3H, s) , 2. 7 2 (1H, m) , 
2. 84 (1H, m) , 3. 21 (3H, s) , 3. 24 (3H, s) , 3. 4 
9 (1H, s) , 3. 58 (1H, d, J = 15. 6Hz) , 3. 71 (1H, 
d, J = 15. 6Hz), 3. 89 (1H, m) , 4. 28 (1H, m) , 6. 
85 (1H, d, J = 2. 0Hz) , 7. 19 (1H, dd, J = 8. 5, 2. 
0Hz) ; 7. 30 (1H, d, J = 8. 5Hz) , 7. 62 (1H, s) , 
9. 21 (1H, s) . 

mmmi 6 5] (±) -cis-N 1 (*^«n 2 ) - [ (5-^dd-t>h 

2-^)1) Xfrtf-fr] — N 2 (^fcttN 1 ) - [ <5-;*3Ml—4, 
5, 6, T-fh^kHn^yn [5, 4-c] tf U5»- 2 -- f;W 
-JV] -4-pT^V-I, 2-'>^P^17->v?75> ; 

(±) - c i s-N 1 (tfc&N 2 ) - [ (5-^Dn^>H-JV-2-f 
;W -4, 4-^^h^5/-N 2 (i^fcteN 1 ) - [ (5-*3\>l> 

-4, 5, 6, 7-rh7tHDf7Vn [5, 4- c] 2— <)V) 
jj)VT$-)V\ -1, 2-i/^o^+f->i?7^> (lOOmg) S^DDJfc/PA 
(2ml) fc»#U HJ ^l^oBS* (0. 5ml) *5«fctfcfc (0. 5ml) 

'in*., i»x^;vTftHfflb, w«*«ft*tt*T«^^fc©'&, mmtf-v 

tt^yj- (^Da/^>:^^y-j|/=19 : 1) r^UVtco #£tifd& 
(4ml) fcfcfcU 1»«WX^/-;W*» (0. 3 8 
ml) £^-MffiT*«£SSU SSIb^tl (3 5mg) *£6t&*4:l/r 
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1 H — NMR (DMSO-d 6 ) 6:1. 86 (1H, m) , 2. 09 (1H, 
m) , 2. 30 (1H, m) , 2. 54 (1H, m) , 2. 87 (3H, s) , 
2. 96 (1H, t, J = 13. 0Hz) , 3. 08 (2H, m) , 3. 35 

(3H, m) , 4. 03 (2H, m) , 4. 56 (2H, m) , 7. 03 (1 
H, s) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 38 (1H, d, J = 
8. 8Hz) , 7. 69 (1H, s) , 8. 43 (1H. d, J = 8 . 8H 
z) , 8. 91 (1H, d, J = 8. 8Hz) , 11. 75 (1H, s) . 

C**«l 6 6] (±) -c i s-N 1 (£fc«N 2 ) - [ <5-*ncK>K 

[ (5-^^-4, 5, 6, 7-fh7bFD^/0 [5, 4-c] fc!U5> 
>-2— tVW *Jl^#n;W -1, 2-'>^n^^73> 

(±) -cis-N 1 (£fcteN 2 ) - [ (5-^D<>fHh2-< 
)V) tj)V$~M — N 2 (S&ttN 1 ) - [ (5-PWV-4, 5, 6, 7-x 
h^kHP^Tyo [5, 4-c] tf U> ? >- 2 -<M -4-# 
*V-1, 2-^nAW^> (13 3mg) fcfc!US» (8ml) t 
(8ml) 0^fr8fliK:##U ItkFo^75> (3 Omg) 
*ft!*., ifiT3 0»Lfc £«£MU »*fc**in*., l»X^ 

P**>: ^^y-;W=9 7 : 3-17 : 3) Tit§£U SBfc£«J (13 1 
mg) ft«fiH#t^T#fc. 

1 H — NMR (CDC 1 3 ) 5:1. 4 3 - 1. 8 6 ( 3 H) , 2. 0 1 (1 
H, m) , 2. 2 8 (1H, m) , 2. 4 5 (3H, s) , 2. 5 1 (1H, 
m) , 2. 69 (1H, m) , 2. 82 (3H, m) , 3. 8 6-3. 4 3 (2 
H, m) , 4. 20 (2H, m) , 6. 85 (1H, s) , 7. 16-7. 13 
(1H, m) , 7. 2 2 (1H, m) , 7. 4 6, 7. 5 0 (total lH, 
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s), 7. 56-7. 6 4 (2 H) , 9. 59, 9. 6 2 (total 1H, 
s) . 

mmmi 67] (±) -c i s-n 1 .cs^n 2 ) - c (s-^ddok 

-;i/-2— r;i/) #;i/fcji/] -4, 4- (i, 2-x^>v:<M-» -n 2 

(SfcteN 1 ) - [ (5-^5^-4, 5, 6, 7-fh7kHof7^/D 

[5, 4-c] tru> ? >-2-^;W *;m?:=:;W -i, 2-^d^it->v 

H»J2i^<iO^^ (±) -c i s-N 1 (S/fcteN 2 ) - [ (5-£ 
DD<>HH2-^;W #;i/#-JH -4, 4- (1, 2-X.?V>z?** 
~» -1, 2-->^P^l7->> ? 75><h5-^^;l/-4 ( 5, 6, 7-fh7 
kKD^7\/P [5, 4-c] fcfU^>-2-*;P#>^ U^A^^SIS 

'H-NMR (CDC1 3 ) 6:1. 69-1. 87 (6H, m) , 2. 31 
C1H. m) . 2. 4 7 (3H, s) , 2. 7 3 ( 1 H, m) , 2. 8 6 (2 

H, m). , 3. 58 (1H, d, J = 15. 4Hz) , 3. 72 (1H, d, J 

= 15. 4Hz) , 3. 9 1 (1H, m) , 3. 9 9 (4H, s) , 4. 3 8 
(1H, m) •, 6. 8 6 (1H, d, J = 2. 0Hz) , 7. 19 ( 1 H, d 

d, J = 8. 8, 2. 0Hz) , 7. 30 (1H, d, J = 8. 8Hz) , 7. 

38 (1H, d, J = 7. 3Hz) , 7. 62 ( 1 H, d, J = 2. 0Hz) , 

9. 15 (1H, s) . 

[HJB0IJ1 6 8] (±) -c i s — N 2 (SfcteN 1 ) - [ 
-)V-2-j)V) %)Vi£~)V] -4, 4- (1, 2-X^l/>> ? ^'» -N 1 
(£fc«N 2 ) - [ (5-PW1/-4, 5, 6, 7-fh7kFD?77n 
[5, 4-c] t£U3»-2— OP) *;i/3j^-;P] -1, 2—>^P^lJ->v 7 

*lt«2tWfll©^^ (±) -c i s-N 2 (SfcteN 1 ) - [ (5-^7 
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DD-r >h— ;w-2 — ov) -4, 4- u, i-^-vyy** 

kKp^ryn [5, 4-c] tfu^>-2-#;i^>®? iWA&^siiM 

iH-NMR (CDC 1 3 ) 6:1. 71-1. 93 (5H, m) , 2. 07 
(1H, m) , 2. 45 (1H, m) , 2. 47 (3H, s) , 2. 72 (1 
H, m) , 2. 8 6 (2H, m) , 3. 5 9 (1H, d, J = l 5. 4Hz) , 
3. 72 (1H, d, J = 15. 4Hz) , 3. 98 (4H, s) , 4. 05 
(1H, m) , 4. 1 6 (1H, m) , 4. 2 5 (1H. m) , 6. 8 5 (1 
H, s) , 7. 18 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 34 (1 
H, d, J = 8. 8Hz) , 7. 39 (1H, d, J = 7. 1Hz) , 7. 61 
(1H, s) , 9. 4 7 (1H, s) . 

[mMl 6 9] (±) -c i s-In 1 <*fcttN») - [ (B-fnn-OP 
_„,_ 2 -<;V) -4-^*HS;-N 2 (ScfcteN 1 ) - 

[ (5-^^-4. 5, 6, 7-xb^t:FD3 : -7yn C5, 4-c] tfU^ 

>-2—r;w *jv#=;w -1. 2-^paw>^7s> 

1) (±) -cis-N 1 , N 2 -fcf^ (tert-^h^AM-JW -4 
b^WSy- 1, 2-^oM^>^75> (2. 21g) S'^DD 
(30ml) CMb, hU7;^oWBI (6ml) 
1. 5«HB»Ufc. EfcttfcMBU *&*>°?rmh1t<i>%. N, N—v 5 

/^;i/^;uA75 k (20ml) iiiit. 5-^DP-r> k-^- 2 - 
>^ (soomg) , 1- (3-^^^;w75/7'atf;0 -3-x^;v#;!/^ 

^5HItI(5 9 3mg) , 1 -fc FP*5"*> % /h U7V-;H 
(4 7 3mg) *it)CN-^^WV*U> (2- 8ml) &in*.* SfiTIO 
P#«l*#Ufc. S6l:5-^D'f>Hh2-M^l (242mg) , 
! _ (3->?^^;l/75y ^ntr;i/) -3-I?MM^5H 
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(2 3 7mg) ^«fc7jCl -t HD^>-^> v /hU7y-;H7X?Pt) (18 9 

mg) «m*, mmmwhtz. Kjm\zmiMmfrmi-hvv&*m%.. mm 

97:3-^4:1) T*f§gU (±) - c i s-N 1 (£7cteN 2 ) - [ (5- 

i7Dn-r>H-ji/-2— r;i/) #;i/tf~;w 1, 2-^ 

Zu^VyVr^y (3 6 8mg) ££££ (±) -cis-N 2 (£7cte 

N 1 ) - [ (5-^DP-f>F-;i/-2— OV) •tDVi£-)V\ 

a 7 - 1 , 2 -z/i7U^*-y'> :: J75.> (3 0 Omg) 

2) ±!E©£J&T#£>nfc (±) -c i s-N 1 (^7t»N 2 ) - C (5-^7D 

> 2 — OV) -4-/^H5;-i, 2-^70 

^i7->> ? 7$>i5-^^;i/-4, 5, 6, 7-Th7kFaf77n [5, 
4-c] t!'Jv>-2-*;i/^>^U^Am^e»> «fy2t|W|^<D^T, 
^'fb^tl h+W 5 ;mMtt<D s ynto'an t i m^LteM^®) £# 

1 H — NMR (CDCl g ) <5 : 1. 8 4-2. 0 0 (3H, m) , 2. 26- 
2. 5 6 (3H, m) , 2. 4 6 (3H, s) , 2. 8 1 (4H, m) , 3; 5 
7 (1H, q, J = l 5. 4Hz), 3. 70 (1H, q, J = 15. 4H 
z) , 3. 84, 3.85 (total 3H, s) , 4. 11 (1H, m), 
4. 2 8 (1H, m) , 6. 8 4 (1H, s) , 7. 17 (1H, d, J = 8. 
8Hz) , 7. 27 (1H, d, J=8. 8Hz) , 7. 46 (2H, m) , 
7.56 (1H, m) , 9. 42, 9. 55 (total 1H, s). 

[^JSf!ll7 0] (1R*. 2S*) -N 1 (SfcteN 2 ) - [ (5-^OD-O 
H — JV— 2 --f ;V) i3M-iH -4-tHb + ->-N 2 (^TcteN 1 ) - 

[ (5-7^-4, 5, 6, y-fh^kFn^/D [5, 4-c] tf'Jv 5 
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A) 

1) tmmolifer, (1R*. 2S*) -N\ N 2 -t:X 
(t e r t -7>+^*;i/fc^) -4- (t e r t -^J^7i^'>UJV 

st^vO - l , 2 DA^>^7$> (3i#^tt#:A) ©tert-^h 

fo-2MZZt\Z&Q. (1R*. 2S*) -4- (tert-^7x^ 

vu;i/^>-) -n 1 (££»n 2 ) - [ >f-;v-2— 010 

-1. 2-^OA^ir>^75> (3i#:^ft#A) 
(1R*. 2S*) -4- (tert-Wy7x^y'JM+'» -N 2 

(^fc^N 1 ) - [ (5-*ock>f-;i/-2— r;w *;v*^;w -1. 2 

2) ±JE©jRfcT?»&nfc (1R*. 2S*) -4- (tert-W7i 
9^-4, 5, 6, T-f-h^kHP^TV/P [5, 4-c] KU5?>-2-* 

)v#>n v<?vAVtfr&* mmm2tmmo^m'^ ur*. 2s*) -4 

- (t e r t-7W7x^>'JM+^) -N 1 ($&ttN'.») - [ (5 

-^DD-f >h-;v-2— r;w -n 2 (tfcteN 1 ) - [ (5- 

/^;i/-4, 5, 6, 7-fb7kHDf77o [5, 4-c] tfUS?>-2- 

1 H — NMR (CDC 1 3 ) 6:1. 06 (9H, s), 1. 5 8 (1H, 
m) , 1. 87 (1H, m) , 2. 21 (1H, m) , 2. 46 (3H, s) , 
2. 51 (2H, d, J = 7. 6Hz) , 2. 72 (1H, m) , 3. 56 (1 
H, s) , 3. 57 (1H, d, J = 15. 3Hz) , 3. 72 (1H, d, J 
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= 15. 3Hz), 3.7 6 (1H, m) , 3. 92 (1H, m) , 6. 78 
(1H, s) , 7. 17 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 40 
(7H, m) , 7. 59 (1H, s) , 7. 66 (6H, m) , 9. 30 (1 

H, s) . 

3) ±M<DKfoT?n*>nr£<k£®frz. n«j6 9©3) tmm<b-%m-?mm<k 

'H-NMR (DMSO-d 6 ) <5 : 1 . 28 (2H, m) , 1. 45-1. 6 
4 (2H, m) , 1. 86 (1H, d, J = 9. 0Hz), 2. 02 ( 1 H, 
m) , 2. 3 3 (3H, s) , 2. 6 9 (2H, m) , 2. 7 7 (2H, m) , 
3. 54 (1H, d, J = 15. 6Hz) , 3. 62 (1H, d, J = 15. 6 
Hz) , 3. 99 (2H, m) , 4. 78 (1H, d, J = 4, 2Hz) , 7. 
00 (1H, s) , 7. 14 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 3 
8 (1H, d , J = 8 . 8Hz), 7. 66 (1H, s), 8. 20 (1H, 
d, 3 = 7. 8Hz) , 8. 54 (1H, d, 3 = 7. 8Hz) , 11. 69 
,(1H, s) . . 

[SJM17 1] (1R*, 2S*) — N 2 (SfcttN 1 ) - [ > 

2 — r;w -4-t ^p^^-n 1 (tfcteN 2 ) - 

[ (5-^^-4, 5, 6, 7-fh7tHn^7ya [5, 4-c] fcfU^ 

>-2— r;w - 1, 2-^n^>s?75> (&#ntt# 

B) 

i) rntmi 6 -9©d in*©^rtt*r, (ir*, 2s*) 

-N 1 , N 2 -t*X (tert-^h^>M») -1, 

>y75> C£#gft#B) (D t e r t h+S/M^M^iSbfc© 

b^yy^-^nmv, (ir*, 2s*) - 4-7th^>-N l (^fca 

n 2 ) - [ (5-^dd^>f-jv-2-^w -1, 2-~>^P 
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<\*V>V7S> (4#Wt#B) (1R*, 2S*) -4-7±V^y 

-n 2 c^&fiN 1 ) - [ (5-^o-f>F^-2-^W #;M*~;KI - 

1, 2-^D^>^75> (£#gtt#B) S#&. 

2) ±flB0Rj6Tf#&nfc (1R*. 2S*) -4-7i?h*->-N 2 (*fctt 

n 1 ) - [ 2— r;w #;m*~;ki - 1. 2-v^n 

^U->^75> (3£#Stt*B) £5-*^;V-4, 5, 6, 7-fh5kH 
D ^7*/P [5> 4_ C ] tfij^>-2-*;HK>K u^A^e, 
2tPWtoKST?. (1R*. 2S*) -4-7i?h*~>-N 2 (S&ttN 1 ) - 
[ (5-^oa>f>H-;P-2— Ob) D)V$-)V] -N 1 (Sfc&N 2 ) - 
[ (5-^)V-4, 5, 6, 7-T-h^t:HD^7yP [5, 4-c] tf'Jv 

>-2->r;W -l, 2-*>*n'\*u->5?75> (ifl^ffift 

B) 

ir-NMR (CDC 1 8 ) 6:1- 74 ( 2 H, m) , 2.09 (2H, 
m) , 2. 1 1 (3H, s) , 2. 2 9 (2H, m) , 2. 4 7 (3H, s) , 

2. 73 (1H, m) , 2. 84 (3H, m) , 3. 59 (1H, d, J = l 
5. 4Hz) , 3. 72 (1H, d, J = 15. 4Hz) , 3. 89 ( 1 H, 
m) , 4. 41 (1H, m) , 5. 24 (1H, s) , 6. 87 (1H, s) , 
7. 20 (1H, dd, J = 8. 8, 2. OHz) , 7. 26 (1H) , 7. 3 
0 (1H, d, J = 8. 8Hz) , 7. 43 ( 1 H, d, J = 6. 8Hz) , 
7. 6 4 (1H, s) , 9. 13 (1H, s) . 

MS (ES I) m/z : 5 3 0 (M + H) + . 
3)" ±1B©£Jfc*"<8 2mg) ^fh7kFD77> (2ml) 
(2ml) HMl> liS^b'J^A (2 3 2ml) g»T!4B 

mnw&wYifvyj- (^no^^> : **y-;i/=4 7 : 3) TffiJ 
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u m&tt&m (5 3mg) *mn&m&£LT®fzo 

1 H - NMR (CDCIj) 6:1. 75 (4H, m) , 1. 92 (3H, 
m) , 2. 15 (1H, m) , 2. 23 (1H, m) , 2. 46 (3H, s) , 
2. 72 (1H, m) , 2. 85 (2H, m) , 3. 58 ( 1 H, d, J = l 
5. 6Hz) , 3. 70 (1H, d, j = 1 5 . 6Hz) , 4. 33 (1H, 
s) , 3. 93 (1H, m) , 4. 56 (1H, m) , 6. 89 (1H, d, J 
= 2. 0Hz) , 7. 18 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 27 

(1H) , 7. 31 (1H, d, J = 8. 8Hz) , 7. 46 (1H, d, J = 
7.1Hz), 7. 58 ( 1 H, s ) , 9. 16 (1H, s). 

[^17 2] (1R*, 2S*) -N 1 (£7cteN 2 ) - [ (5-£ncK> 

K-;i/-2— -4-t fd^>-4-*3MI/-n 2 

N 1 ) - [ (5-*3\M/-4, 5, 6, y-fh^tFD^T^D [5, 4- 
c] t?U^>-2— f;W -1, 2-^DA^rl7->^7^> (S£#A1-) 43 

itf (1R*. 2S*) — N 2 (iifcteN 1 ) - [ (5-^nn-f>H-;i/-2- 

-4-t Kn*$/- 4-^3^-n 1 (££«n 2 ) - 

[ (5-^^;i/-4, 5, 6, 7-xh5tFP3 1 7yE! [5, 4-c] tfUv 5 
>-2— OKI -1, 2-^n/\*lJ->^7S> (lft#A2) 
^»J2t|wHH©^T, (1R*. 2S*) -N 1 - [ (5-^D^>H- 

;i/-2— r;W -4-fch*a^->-4-^5 1 ;i/- 1, 2-s/9u<\ 

*i7->^75> (Hft&A) 43«fctf (1R*, 2S*) -N 2 - [ (5-^DP-f 
>F-;U-2 — r;i/) #JM*-;i/] -4-bFn^>-4-^l/-i, 2-~> 
9U<\*FVr>i?TS> (Stt&A) CD»^ftfc5-^^;V-4- f 5, 6, 7~x 
>7tFn^/D [5, 4-c]. tfUS?>-2-*;p#>» U^Ait££ 

1 H— NMR (DMSO-d 6 ) <5 : 1 . 24 (3H, s) , 1. 33-1. 8 
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2 (4H, m) , 2. 34 (3H, s) , 2. 6 7- 3. 6 4 (8H, m) , 
4. 06 (2H, br) , 4. 67 (1H, b r) , 7. 02 (1H, s) , 
7. 13 (1H, d, J = 8. 6Hz) , 7. 38 ( 1 H, d, J = 8. 6H 
z) , 7. 66 (1H, d, J = 2. 0Hz) , 8. 23 (1H, br) , 8. 
59 (1H, d, J = 8. 1Hz) , 11. 73 (1H, b r) 
MS (FAB) m/z : 5 0 2 (M+H) + . 
Htt#A2 : 

1 H — NMR (DMSO-d 6 ) 61. 25 (3H, s) , 1. 33-1. 79 
(4H, m) , 2. 33 (3H, s) , 2. 6 5-3. 6 3 (8H, m) , 3. 
88-3. 94 (1H, m), 4. 23 ( 1 H, m) , 4. 59 (1H, b 
r) , 7. 01 (1H, s) , 7. 13 (1H, d, J = 7. 8Hz) . 7. 3 
8 (1H, d, J = 8. 6Hz) , 7. 67 (1H, s) , 8. 29 (1H, b 
r) , 8. 4 3 (1H, d, J = 9. 3Hz), 11. 6 7 (IK, b r) 
MS (FAB) m/z : 5 0 2 (M+H) + . 

mmmnsi ur*. 2s*) -n 1 (*&«n 2 ) - [<5-*pck> 

2 — OW ;W -4-tHn^>-4-^5 : Jl/-N 1 

N i) _ [ (5-^^-4, 5, 6, 7-rh7kFOf7^n [5, 4- 

««2fcW*©*ttT?, (1R*. 2S*) — N 1 (IcfcttN 2 ) - [ (5- 

^p^Hh2-fii/) -4-h^p^^-4-^^;i/- 

1, 2-=y?Us\*D->i?7S.> (SttftB) t5-^^;l/-4, 5, 6, 7- 
xh^fcFD^7yo [5, 4-c] lfU^>-2-*;V#>«' U^Aift* 

1 H — NMR (DMSO-d.) 5:1. 16 (3H, s) , 1. 24 (1H, 
br) , 1. 3 9-1. 42 (1H, m) , 1. 5 7- 1. 7 9 (3H, m) , 
1. 9 2-1. 9 4 (1H, m) , 2. 33 (3H, s) , 2. 66-2. 78 
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(4H, m) , 3. 53 (1H, d, J = 15. 7Hz) , 3. 60 (1H, 
d, J = 15. 7Hz) , 4. 01 (1H, b r) , 4. 32 (1H, b r) , 
7. 04 (1H, s) , 7. 13 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 37 (1H, d, J = 8. 8Hz) , 7. 65 ( 1 H, d, J = 2. OH 
z) , 8. 24 (1H, d, J = 8. 8Hz) , 8. 28 (1H, d. J = 9. 
0Hz) . 11. 6 5 (1H, b r) 
MS (FAB) m/z : 5 0 2 (M+H) + . 

[HJS0917 4] (1R*. 2S*) -N 1 - [ (5-^DD>T>H-;W-2— f 

;W -4-th'D^f;i/-N 2 - [ (5-*3\>l/-4, 5, 

6, 7-fb7bKDf77n [5, 4-c] tfU^>-2— f;W 
;W -l, 2-^n^U , >^75> 0£#*tt#A) 



1) ##W3 0tl^I^T, (1R*. 2S*) -4- (tert-W 
^7i^>'JJl/^^^) -1. 2-y^D^t>y75> (£#£tt 
#A) *i«5-i'DD'f>MI/-2-*^>i*5, (1R*. 2S*) 
-4- (ter t -7f J^7x^y>JJWy^f;W -N 1 - [ (5-£ 

ddoh-;v-2-' r;w -1, 2-i/£o'\*iJ->$>7$> 

(SWftA) &#fc 9 

2) ±SB©^T#&ftfcfc^£5-;>Wl/-4, 5, 6, 7-fh7kFD 
^Tl/O [5, 4-c] fcfU^>-2-*;UsJ?>K IWAffifrS, «0!I2 
MJt&^&T. (1R*, 2 S*) -4- (t e r t -7*W7x-JVy>J 

— N 1 — [ (5-^nn^r>H-;w-2— r;W 




0H 
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— N 2 — [ (5-^)V-4, 5, 6, 7-fb7tFuf7^n [5, 4- 
c] t!Uv f >-2—r;W J3)V$~)V] -l, 2-y^n/\+W7a> it 
M (&#Htt#:A) £#fco 

X H~ NMR (DMSO-d 6 ) 6:1. 04 ( 9 H, s) , 1. 23-2. 0 
7 (7H, m) , 2. 35 (3H, s) , 2. 7 3- 2. 8 9 (4H, m) , 

3. 5 8-3. 5 9 (2H, m) , 3. 63 (2H, br. s) , 4. 20 (1 
H, m) , 4. 31 (1H, br. s) , 7. 16 (1H, s) , 7. 19 (1 
H, dd, J=8. 8, 1. 2Hz) , 7. 4 2-7. 46 (6H, m) , 7. 
6 3-7. 6 5 (4H, m) , 7. 69 (1H, br. s) , 7. 88 (1H, 
d, J =6. 6Hz), 7. 95 (1H, s) . 8. 71 (1H, d, J = 8. 
5Hz) . 11. 82 (1H, s) 

MS (FAB) m/z : 74 1 (M+H) + . 

3) ^1 jfifll 6 9 © 3 ) tWlmOTj^C, ±tti(D&Mft%wMLTMmikikw%:& 

X H — NMR (DMSO-d 6 ) 6 : 1. 2 1-1. 2 3 (1H, m) , 1. 4 
9-1. 72 (5H, m) , 2. 00-2. 0 4 ( 1 H, m) , 2. 34 (3 
H, s), 2. 67-2. 69 (2H, m) , 2. 74-2. 75 (2H, 
m) , 3. 6 2 (2H, s) , 4. 10-4. 1 3 (2H, m) , 4. 3 1(1 
H, br. s), 4. 53 (1H, m) , 7. 17-7. 20 (2H, m) , 
7. 43 (1H, d, J = 8. 6Hz), 7. 73 ( 1 H, d, J = 2. OH 
z) , 7. 91 (1H, d, J = 6. 9Hz) , 8. 64 (1H, d, J = 8. 
6Hz). 11. 83 (1H, s) 
MS (FAB) m/z : 5 0 2 (M+H) + . 
[5*010117 5] (1R*. 2R*, 4S*) -N 1 - [ 
-2--OV) ts)Vt^)V] -4-kFD^>W-N 2 - [ 

4, 5, 6, 7-rb7kHn?7yn [5, 4-c] fcf U^>-2 * 
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mmi 1 8 tmmizVT, (1R*, 2R*. 4S*) -N 2 - (t e r t- 
7h*i/%)Vtf~)V) — N 1 — [ (5-^DD-l > >K-Jl/-2--01/) 

;-)mwrcmmLtc<D-*>. s-*?)v-4. 5, 6, z-f^kb'o^; 

□ [5, 4-c] tfU> ? >-2-^;^>^ U^^A*i:«#**T«i^ 

'H-NMR (DMSO-d 6 ) 6:1. 42-1. 90 (5 H, m), 2. 0 
7-2. 2 6 (3H, m) , 2. 4 6 (3H, s) , 2. 6 7-2. 9 5 (4 
H, m) , 3. 5 5- 3. 8 0 (4H, m) , 3. 8 0 -3. 9 5 (1H, 
m) , 4. 13-4. 25 (1H, m) , 6. 84 (1H, br. s) , 7. 1 
7 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 2 3- 7. 3 5 (2H, 
m) , 7. 4 3 (1H, d, J = 7. 2Hz) , 7. 5 8 (1H, b r. s) , 
9. 29 (1H, s) . 
MS (ESI) m/z :5 0 2 (M + H) + . 

CH3SM17 6] (1R, 2R, 4S) -N 1 - [ (S-Zuwt >\*-)V- 2 
-^jW Jjj^-JH - [ (5-^^;U-4, 

5, 6, 7-fh7kHnf7yn [5, 4-c] 2-' <)V) 
-;H -1, 2->!7D^t>i;75> 
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MMM1 1 8£|PI«fcLT, (1R, 2 R, 4S) -N 2 - (tert-^h 

)vmm.^mmvrc(Dt>, 5-^^-4, 5, 6, 7-fh7tFD^/a 

[5, 4-c] bfU^>-2-^;V^>m U^#A&£»£31i:T«Sfc£% 

1 H — NMR (DMSO-d 6 ) <5 : 1. 4 2- 1. 9 0 (5H, m) , 2. 0 
7-2. 26 (3H, m) , 2. 46 (3H, s) , 2. 6 7 - 2. 9 5 (4 
H, m) , 3. 5 5 - 3. 8 0 (4H, m) , 3. 8 0 - 3. 9 5 (1H, 
m) , 4. 13-4. 25 (1H, m) , 6. 84 ( 1 H, br. s) , 7. 1 
7 (1H, dd, J = 8. 8, 2. OHz), 7. 2 3 - 7. 3 5 (2H, 
m) , 7. 43 (1H, d, J = 7. 2Hz) , 7. 58 (1H, br. s) , 
9. 2 9 (1H, s) . 
MS (ESI) m/z :5 0 2 (M + H) + . 
[«F!|177] (1R*. 2S*. 4R*) — N 1 — [ ( 5 a U-i > H-;W 

-2— r;w *;v#=yw -4- a-tFn^-i-^wi/xgsw -n 2 

- [ (5-PWV-4, 5, 6, 7-fh7tHnWn [5, 4-c] fcfU 
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mmm2tmm<D^mr, cir*. 2s*, 4r*) -n 1 - t (5-^op 

-f>b*-;V-2— i)V) -4- (l-kHn+y-i-^x^ 

)V) -1, 2-v^D^ii->^7^> mm^«h5-^^;i/-4, 5, 6, 7 
-Th7th*nf7yn [5, 4-c] t°U> 5 >-2-^;i/^>M. U^^Ai^ 

1 H — NMR ( C D 3 OD) 6:1. 17 (3H, s) , 1. 20 (3H, 
s), 1. 24-2. 22 (7H, m) , 3. 02 (3H, s), 3. 18- 
3. 4 1 (4H, m) , 3. 5 2-3. 6 8 (2H, m) , 4. 0 8-4. 2 1 

(1H, m) , 4. 5 0-4. 6 5 (1H, m) , 6. 9 2 (1H, br. 
s), 7. 13-7. 19 (1H, m), 7. 39 (1H, br, J = 8. OH 
z) , 7. 8 4-7. 93 (1H, m) , 8. 22-8. 32 (1H, m) . 
MS (FAB) m/z : 5 3 0 (M + H) + . 

CUSlSm 7 8] (1R*. 2S*. 4R*) — N 1 — [ ( 5 DD-f > h*-;^ 

-2— f;W -4-* h^i/^Jl-N 2 - [ (5-^^-4, 

5, 6, 7-fh7kFof7yD [5, 4-c] tf U 9 J>- 2 — T JV) 
-1, 2-v^OA^1t->> j TS> 
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mrnmi-1 8 tmm\ZVX, (1R*. 2S*, 4R*) -N 2 - (t e r t- 
7h*zs%)V$~)l>) — N 1 — [ (5-^Pn^f>H-;W-2— i)V) %)V#~ 

-jug^-efflSUfc©^ 5-^^-4, 5, 6, 7-Th7fcHn^7yn 
[5, 4-c] \ZVP>-2-%)V#>M v??&&tm&2#Twm&to 

X H— NMR (CDC 1 3 ) 6 : 1. 2 0- 1. 3 8 (1H, m) , 1. 50- 

I. 67 (2H, m) , 1. 8 8-2. 0 3 (2H, m) , 2. 03-2. 14 
(1H, m) , 2. 2 1-2. 3 2 (1H, m) , 2. 5 3 (3H, s) , 2. 
7 5-2. 9 5 (2H, m) , 3. 2 0-3. 3 5 (2H, m) , 3. 37 (3 
H, s) , 3. 71 and 3. 78 (each 1H, each d, J = 

II. 2 Hz) , 4. 04-4. 13 ( 1 H, m) , 4. 53-4. 62 (1 
H, m) , 6. 8 5 (1H, d, J = 2. OHz) , 7. 19 (1H, dd, J 
= 8. 8, 2. OHz) , 7, 33 (1H, d, J = 8. 8Hz) , 7. 54 

(1H, d. 3 = 7. 2Hz) , 7. 63 (1H, d, 3 = 2. OHz) , 8. 
07 (1H, d, J = 5. 6Hz) , 9. 49 (1H, br. s) . 
mmmi79] (1R*, 2S*. 4R*. 5S*) -N 1 - [ (5-£ocK> 

p_ ;l ,_2->r;W -4, [ (5-*^ 

;l/-4, 5, 6, 7-fb7kHn^/d [5, 4-c] t!U> J >-2— f 

;i/) #;w#x;n - i. 2 n^>5?rs > &<fc# 

(1R*, 2S*, 4S*, 5R*) -N 1 - [ (5-^DD-T>H-;i/-2— f 
M j3)l$~)V] -4, 5-^kFD^>-N 2 - [ (5-^^;V-4, 5, 

6> 7-xjs7bHD^7i/n [5, 4-c] tru^>-2— r;w #;i^x 
;W -1, 2-^da^>^75> satit©®^* 
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OH 

0 

4, 5-c i s u 

(±) -cis-N 1 - [ >F-;u-2— 

-N 2 - [ (5-/3M1/-4, 5, 6, 7-xh^tiHP?7yP [5, 4- 
c] tfU> > >-2— r;i/) #;M^;KI -4-y^DA+t>-l, 2-y75 
> (2. 85g) ^fh7tF077> (10ml) > 7±h> (10ml) £ 
ctt^TK (10ml) ©2g£^$«#PU [EitffrtX^A (3 1mg) , N- 
t^JWlt^) y-N-ttisF (1. 2 3g) ^T14R#P H m^b 
7c 0 S^^M'fb^T.S^A (16mg) *3J:^N-^^ : E;V^U>-N- 
:fr*^F (6 13mg) £in;Lv 4 0"CT5 B^aJ^Ufeo SMS10%?t 

yU*yjW7i^^D7h^77^- (>^np^>: *?/>-)l=4 9 : 1 
^17:3 ) mM<D?*-)lfc (8 l lmg) C©~5^ 

(2 0 0mg) ^lffill70^h^77^- (y^PD^>:^^; 
-JU=9 3 : 7 ) fcTftitL&tf)^ /^y-iHC^LlifliX^/- 

;^^*jb^.^ tcMft-s-ti (8 1 lmg) zntco 

1 H — NMR (DMSO-d 6 ) 6 : 2. 0 2- 1. 7 9 (3H, m) , 2. 3 
3 03 H, s) , 2. 7 6-2. 6 4 (4H, m) , 3. 5 7 (4H, m) , 
3. 82 (1H, br. s) , 3. 96, 4. 13 (1H, m) , 4. 3 2 
(1H, m) , 4. 4 9, 4. 5 2 ( 1 H, each d, J = 16. 4H 
z) , 4. 6 6, 4. 6 7 (1H, each d, J = 17. 4Hz) , 7. 0 
2, 7. 06 (1H, each s), 7. 14 (1H, m) , 7. 37, 7. 
39 (1H, each s) , 7. 6 6, 7. 6 7 ( 1 H, each d, J = 
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2. 4Hz) , 8. 18, 8. 28 (1H, each d, J = 8. 5Hz) , 
8. 33, 8. 41 (1H, each d, J = 8. 8Hz), 11. 6 7, 1 
1 . 71(1 H, each s). 

mmmiso] cir*. 2s*, 4r*. ss*) -n 1 - c (5-*na>r> 

H-;i/-2— r;W ftJPfcJl'] -4, 5-^7-feb^r>'-N 2 - [ (5-^5=- 
;W-4, 5, 6, 7-fh7kHDf7'/0 C5, 4-c] tJU5?>-2 — f 

;W -l, 2-^D^f>^7$>Mtf (ir*, 2S*, 

4S*. 5R*) -n 1 - [ >f-;w-2-' r;M ;W - 

4, [ (5-^^-4, 5, 6, 7-fh7kFD 

3^/0 [5, 4-c] tfUv ? >-2—f;i/) tl)ltf~)V\ -1, 



4,5-cis 0 n 

(1R*. 2S*, 4R*. 5S*) — N 1 - [ (5 -^DD-f > F-^- 2 — f 

-4, 5 -$?t hd^^-n 2 - C (5-*?)l>-4, 5, 

6, 7-fb7kHDf7VD [5, 4-c] bfU^>-2— T;W 
;H -l, 2-^n^t>i?7 5>^ (1R*. 2S*, 4S*, 
5R*) -N 1 - [ (5-^D^>F-Jh2-fJk) *J)Vtf~)V] -4, 5 
-$?bHD^^-N 2 - [ (5-^^-4, 5, 6, 7 -fh7t FP^7V 
□ [5, 4-c] OV) fcjW^W -1, 2—>#D-M i ir> 

i?75>Ol^* (2 0 0mg) fttfU^> (8ml) CS#U #B*»Bfc 

(7 4 5a 1) ^T2SP H 1»bfe 0 MJS$i£MU 

iS^D , 7h^7^- (^na^^> : ^^7-;i/=9 7 : 3 ) fcTflffil 
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U mm<t&® (13 2mg) «ffiS^tUT$#fc. CMMeOH 
(2ml) 1:^1, l»fe1(DRx^y-;M»tt (lml) SUP^t, fcEETfcffi 

X H-NMR (DMSO-d 6 ) 6:1. 96 (4H, m) , 2. 08 (3H, 
s) , 2. 09 (3H, s), 2. 14 (3H, s) , 2. 33 (3H, s) , 
2. 70 (4H, m) , 4. 31 (1H, m) , 4. 84 (1H, m) , 5. 2 
6 (1H, s), 7. 0 5 (1H, s) , 7. 15 (1H, d, J = 8. 5H 
z) , 7. 38 (1H, d, J = 8. 5Hz) , 7. 68 ( 1 H, s) , 8. 4 
9 (1H, d, J = 8. 8Hz) , 8. 54 (1H, d, J = 8. 8Hz) , 1 
1. 71 (1H, s) . 

[3ft*m8 1] (1R*. 2S*. 4R*. 5S*) -4, 5-%)Vtf~fri?* 

+5/-N 1 - [ (5-£anK>F-;v-2--r;i/) %)ktf~)V] - N 2 - 

C (5-*3Ml/-4, 5, 6, 7-xh^kHP5 1 7yo [5, 4-c] fcfUv 
>-2 — f;W -l, 2-->^D'\+U->^T5> Ml 

^ (1R*. 2S*, 4S*, 5R*) -4, 5 -^^X^^+Jz-N 1 - 

[ (5-^nn-f >H-;v-2— f;P) — N 2 — [ (5-*3\>W- 

4, 5, 6, 7-T-h7tb*P^Tl/n [5, 4-c] t!US?>-2-^;W # 



(1R*. 2S*. 4R*. 5S*) — N 1 — [ ( 5 UD-f > H-Jl/- 2 — 1 
)V) j3)V$-)V\ -4, 5-vt:HP^->-N 2 - [ (5-^)V-4, 5, 
6, 7-rh7th'Df77D [5, 4-c] tf U v>- 2 ->f;W 



0 
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)V] -1, 2-5'!7U'\*1tr>5?7S>'&&Tf (1 R*, 2S*. 4S*, 

5R*) — n 1 - [ >H— ;p-2-^t;W -4, *5 

-^kHP+y-N 2 - [ (5-^^-4, 5, 6, 7 -rhytFttTV 

a [5, 4-c] tfU^>-2-<;i/) -l, 

^7$>©S^ft (2 5 3mg) , N, N' - % frSzift^ 5 ^V—fr 
(12 2mg) ^fh7kFn77> (6ml) fc»*U £i&KT-lftfl|#b 
N, N' -XJltf-W^SW-JU (12 2mg) ^iliUL. 6 OCT? 
1 0B3IBfflHH<fc. ^SfcN, N' -^;i/fc;^-T5^V-;w (8 1mg) * 

jB*-0&is#u H«^Wb7co m-$te7k*m?i, mtxwvmttiu m 
= 19:1) tsiu iL^w^Ubfco ^n^ft***;-^*^ 

■jj(D{\:&m (iLfog&foA) (9 lmg) *«fct«R@T*l/fcflte&©^«» (i 
#gtt#B) (9 3mg) fcfcfef&Tfcfcl/Tfcfc. 

1 H — NMR (DMSO-d 6 ) (5:2. 08 (2H, m) , 2. 34 (2H, 
m) , 2. 8 8 (3H, s) , 3. 11 (2H, m) , 3. 6 8 (1H, m) , 
3. 73 (1H, d, J = 16. 7Hz), 4. 02 ( 1 H, m) , 4. 37 
( 1 H, m) , 5 . 0 2 ( 1 H, s ) , 5 . 0 8 ( 1 H, m) , 7 . 0 1 (1 
H, s) , 7. 15 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 38 (1 

H, d, J = 8. 8Hz), 7. 69 (1H, d, J = l. 7Hz), 8. 41 
(1H, d, J = 8. 6Hz) , 8. 83 ( 1 H, d, J = 8. 8Hz) , 1 

I. 7 5 (1H, s) . 
£#gtt#B : 

X H — NMR (DMSO-d 6 ) 5:1. 8 5 ( 1 H, m) , 2. 22 (1H, 
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m) , 2. 3 3 (2H, m) , 2. 8 7 (3H, s) , 3, 10 (2H, m) , 
3. 53 (2H, m) , 3. 72 ( 1 H, d, J = 17. 9Hz) , 4. 23 
(1H, m) , 4. 49 (1H, m), 5. 03 (1H, br. s), 5. 08 
(1H, m) , 7. 00 (1H, s) , 7. 15 (1H, dd, J = 8. 8, 
2. 0Hz), 7. 37 (1H, d, J = 8. 8Hz), 7. 69 (1H, 
s) , 8. 42 (1H, d, J = 7. 8Hz) , 8. 85 (1H, d, J = 8. 
3Hz), 11. 7 4 ( 1 H, s ) . 

[H5SM18 2] (1R*, 2S*, 4R*. 5S*) -N 1 - [ (5-£PP-f> 

2 — *;psi?-;w -4, 5— f y^Ptf Ux^^v—N 2 - 

[ (5-*3Ml/-4, 5, 6, 7-fh7kKD?7yn [5, 4-c] If US? 

>- 2 --r;iO -l, 2 -i/?w\3rD->i?7 

(1R*, 2S*, 4S*. 5R*) — N 1 — [ ( 5 P P-T > H— JU— 2 — f 
jW -4, 5-fV^Dk 0 'Jr>^>-N 2 - [ (5-*^;i/ 

-4, 5, 6, 7-Th7kHa^/n [5, 4-c] l£US»-2— - t)V) 
)V\ -1, 2-^P^l7->i?T5> 



*»J2i|W|^<D^T, (1R*. 2S*. 4R*. 5S*) — N 1 — [ (5- 
^pp-f >\ t -)V-2-' t)V) %)V#-)V] -4, 5— tVjuWryVtt 
z/-l, 2-v£P^tJ->5?7$>£ (1 RV 2 S*. 4S*. 5R*) — N 1 

- [ (5-^nn^>H->-2 — r;w -4, 5— rv^Ptfu 



r>SW^>- 1, 2-v^n^\^^>v75>©^tl^5 -^^;U-4, 
5, 6, 7-fh7kFD?7yD [5, 4-c] tf U 5?>- 2 




9-V 



4, 5-cis 
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X H — NMR (CDC 1 3 ) (5:1. 39 (3H, s ) , 1 . 58 (3H, 
s ) , 1 . 7 8 ( 1 H, m) , 1 . 9 0 ( 1 H, m) , 2 . 2 7 ( 1 H, m) , 
2. 46 (3H, s) , 2. 84-2. 69 (5H, m) , 3. 58 ( 1 H, 
d, J = 15. 6Hz) , 3. 70 (1H, d, J = 15. 6Hz) , 4. 10 
(1H, m) , 4. 29 (1H, m) , 4. 35 (2H, br. s) , 6. 81 
(1H, s) , 7. 17 (1H, dd, J = 8. 5, 2. 0Hz) , 7. 26 
(1H, d, J = 7. 6Hz) , 7. 36 (1H, d, J = 8. 5Hz) , 7. 
40 (1H, s), 7. 57 (1H, s), 9. 70 (1H, s). 
»<Dft;£^ : 

1 H-NMR(CDC1 3 ) 6:1. 37 (3H, s) , 1. 56 (3H, 
s) , 1. 83 (2H, m) , 1. 93 (1H, dt, J=ll. 3, 3. 9H 
z) , 2. 45 (2H, m), 2. 46 (3H, s) , 2. 72 (1H, m) , 
2. 82 (3H, m) , 3. 58 (1H, d, J=15. 4Hz) , 3. 70 
(1H, d, J = 1 5. 4Hz) , 3. 98 (1H, m) , 4. 32 (1H, 
m) , 4. 37 (1H, br. s) , 4. 45 (1H, s) , 6. 84 (1H, 
s) , 7. 18 (1H, d, J = 8. 8Hz) , 7. 30 (1H, d, J = 7. 
6Hz) , 7. 43 (1H, d, J = 7. 6Hz) , 7. 59 (1H, s) , 
9. 3 3 (1H, s) . 

[«f!ll83] (1R*, 2S*, 4R*, 5S*) -N 1 - C (5-^UP^> 

k-;p-2— ' r;w -4, 5-^* h^>-N 2 - c (s-^^p 

-4, 5, 6, 7-rb7tHo^77n [5, 4-c] KU 2 -- f ;W 
-1, 2-y^OAW»75> ^itfdR*. 
2S*. 4S*, 5R*) — N 1 — [ >H-;P-2— f;W 

-;W -4, 5-^;* b^r->-N 2 - [ (5-^^;i/-4, 5, 6, 7 ~rb7 
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fcHo^yyp [5, 4-c] tfu> ? >-2— i)V) *;w#n;w -1. 2—> 




(1R*. 2S*, 4R*. 5S*) -4, 5-v^b*v—l, 2-->^P^\ 
*D->¥7$> fflmt (1R*. 2S*. 4S*. 5R*) -4, 5-5?*h 

2-^n^>^75> mmMV>m&% (6 54mg) £N, 
N-^^^;i/*JPA7$ H (50ml) Mb, hUx3=-;U75> (1. 10 
m 1 ) £<fctf 5 -^DD-f >H-;i/- 2 -*M>jgp-r.hn7x-JHXf 
;l/ (9 2 0mg) »^T^T«^b7co £jM£MJ£Ti§M5feU 

^OD^^>=l : 9) "ClIIRU (1R*. 2S*, 4R*, 

5S*) -n 1 - [ (5-^pd-t>h-;1'-2-^;w -4, 5 

2-^D^rij->> ? X5>£ (1R*, 2S*. 4S*. 5 

r*) — n 1 — [ (5-^dp< >h-;w-2— r;p) -4, 5- 

S^h+S'-l-, 2-->^P^+i->> ? 75>^^ (3 3 0mg) 

5&»0!l2£H«SK:bT» ±fB©£$#j£5-;Wl/-4, 5, 6, 7-fh7t 
h'P^/P [5, 4-c] M^ 9 J>-2-fJ)W>n ^WSA^ifci 

'H-NMR (DMSO-d 6 ) 6 : 1. 5 2- 1. 6 3 ( 1 H, m) , 1 . 8 
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5-2. 20 (3H, m) , 2. 88 (3H, br. s) , 3. 10 (2H, b 
r. s) , 3. 2 5 -3. 5 0 (8H, m) , 3. 6 0- 3. 7 2 ( 1 H, b 
r) , 3. 75 (1H, br. s) , 3. 95-4. 10 (1H, m) , 4. 2 
0-4. 72 (3H, m) , 7. 02 (1H, s) , 7. 14 (1H, d, J = 
8. 8Hz) , 7. 37 (1H. d, J = 8. 8Hz) , 7. 68 ( 1 H, 
s) , 8. 30 (1H, d, J = 8. 8Hz) , 8. 73 (1H, d, J = 8. 
8Hz), 11. 00-11. 30 (1H, br), 11. 74 (1H, br. 
s) . 

MS (FAB) m/z : 5 3 2 (M + H) + . 

X H — NMR (DMSO-d 6 ) 5:1. 63-1. 77 (1H, m), 1. 8 
2-2. 02 (2H, m), 2. 05-2. 18 ( 1 H, m) , 2. 86 (3 
H, br. s) , 2. 9 5-3. 8 0 (1 2H, m) , 4. 10-4. 70 (4 
H, m) , 7. 07 (1H, s) , 7. 14 (1H, dd, J = 8. 8, 2. 0 
Hz) , 7. 3 7 (1H, d, J = 8. 8Hz) , 7. 6 7 (1H, d, J .= 
2. 0Hz) , 8. 45 (1H, d, J = 8. 1Hz) , 8. 57 (1H, d, 
J = 8. 6Hz) , 1 1. 3 0- 1 1. 6 5 ( 1 H, b r) , 11. 70 (1 
H, b r. s) . 

MS (FAB) m/z : 5 3 2 (M+H) + . 
[ifeJSm 8 4] ' <1R*, 2S*, 4R*) -N 1 - [ (5-^DO^>MV 

-2-ov) -4-^^>x;i/*-;v75/^^;u-N 2 - [ (5 

-*7-fr-4, 5, 6, 7-fh7kHn^7!/n C5, 4-c] ldW>-2 



438 



WO 01/74774 



PCT/JP01/02945 



H 




1) (1R*. 2S*. 4R*) -4-7> ? H^^;l'-N 2 - (t e r t -^h^r 

i/ti)]/^)V) — n 1 — c (5-^DP-r>F-;u-2— av) - 

1, 2-'>^7D^l7->> J T^> (4 3 7mg) £X^/-Jl/ (5ml) HzMM 

u m.mzx 4Mfemmtt*-v->mm (5m o £jn*., 1 3«#ufc. 

^£g*U £I$£N, N-^^;U*;i/A7=- F (10ml) fc»J&*U h 
UI^75> (0. 7ml) , 5-pWI/-4, 5, 6, 7-xb^kHn^ 
71/P [5, 4-c] &)z?>-2-%)V#>m. Uf^I(3 0 0mg) , 
l-fcFP^^>yhUT\/-;H7jcfntl (16 2mg) , 1- (3-^^^ 
)VT$y7u¥)V) -3-X^WMy^5F lit (2 3 0mg) £flP 

^D7b^77^f- (i^pp^> : ^/-;u=9 7 : 3) -efitiSU 
(1R* ( 2S*, 4R*) -4-7> ? h^^;i/-N 1 - [ (5-^PPOF- 

;p-2— f;W -n 2 - [ 5, 6, 7-fh7 

tFD^/a [5, 4-c] fcf U5^>- 2 — r;W *;i/^x;W -1, 2--> 

trWsttyVT^y (3 3 0mg) *mn&mfctLTmz. 

1 H — NMR (DMSO-d 6 ) 6:1. 15-2. 08(7 H, m), 2. 3 
3 (3H, s), 2. 34-2. 9 5 (6H, m) , 3. 64 (2 H, s), 
4. 05-4. 17 (1H, m) , 4. 36-4. 4 7 (1H, m) , 7. 02 
(1H, s) , 7. 15 (1H, dd, J = 8. 8, 2. 0Hz), 7. 40 
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(1H, d, J = 8. 8Hz) , 7. 67 (1H, d, J = 2. 0Hz) , 8. 
02 (1H, d, J = 7. 6Hz) , 8. 44 (1H, d, J = 7. 6Hz) , 
11. 8 (1H, s) . 

2) ±E©KJ6T#fc^* (3 0 0mg) *X.?J-)]/ (8ml) fc«F»b, 

&„ *»<»*3ifiu mm*%3*i>im<D ur*. 2s*, 4r*> -4-75 

[ (5-^^-4, 5, 6, T-fh^kHDWD [5, 4-c] HUv 5 

>-2— r;w *;i/#n;w -1, 2-^da+D->^75> usomg) 

3) ±M<D±&% (15 0mg) §^DD!}nM (6ml) jR&T h 
UX^;i/T5> (0. 2ml) , ^^>XM^n'JH (0. 0 3 5ml) 

^7A^D7h^77^f- (^Dn^> : ^^/-JV=2 4 : 1) T*tSl 

mft'&ttr (5 6mg) &«3tfi@#£bTflfc. 
1 H — NMR (CDC 1 3 ) 3:1. 18-1. 3 4 (2H, m) , 1. 50- 

1. 75 (4H, m) , 1. 9 0-2. 3 0 (4H, m) , 2. 53 (3H, 
s) , 2. 78-2. 90 (2H, m) , 2. 90-3. 05 (6H, m) , 
3. 2 0- 3. 3 0 (1H, m) , 3. 68-3. 81 (2H, m) , 3. 98 
-4. 08 (1H, m) , 4. 54-4. 6 2 (1H, m) , 6. 10-6. 1 
9 (1H, m) , 6. 86 (1H, s) , 7. 19 ( 1 H, dd, J = 8. 8, 

2. OHz) , 7. 35 (1H, d, J = 8. 8Hz) , 7. 52 (lH,\d, 
J = 7. 6Hz) , 7. 62 (1H, d, J = 2. OHz) , 8. 21 (1H, 
d, J = 5. 6Hz) ,9.89 (1H, s) . 
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MS (ESI) m/z : 5 7 9 (M+H) + . 
[^«J18 5] (1R*. 2S*. 4R*) -N 1 - [ (5-^DCH>F-;V 

— 2 — r^) %jbtf-)b] -4- (n, N-v*?)b7*/*?jb) -n 2 - 

[ (5-*3\H/-4, 5, 6, 7-fh7t KD^TVfP [5, 4-c] hT'J^ 
>-2— Ob) %)btf~)b] -1, 2-^nA*"!J->5?T5> hU7;P^D 



HMI4 5 <t|PI«0^T?, (1R*, 2S*, 4R*) -4-7SS*?Jb- 

N 1 - [ >F-;i/-2— r;w *;i/^n;H — N 2 — [ (5-* 
?;V-4, 5, 6, 7-T-h^bFD^7\/n [5, 4-c] tfU^>— 2 — T 
)b) %)V$-)V\ - 1 , 2 - W\tt>z?7S. >£#;i^ U >fr &Mfc£ 

X H — NMR (DMSO-d 6 ) 5:1. 15-2. 2 2 (7H, m) , 2. 4 
0-2. 65 (2H, m), 2. 68-2. 8 5 (6H, m) , 2. 92-3. 
08 (5H, m) , 3. 10-3. 18 (2H, m) , 4. 0 8-4. 2 0 (1 
H, m) , 4. 3 5-4. 5 1 (2H, m) , 7. 0 4 (1H, s) , 7. 14 
-7. 20 (lH,m), 7. 41 (1H, d, J =8. 8Hz), 7. 67 

(1H, s) , 8. 2 5 -8. 4 2 (2H, m) , 9. 11 (1H, br. 
s) , 9. 8 9 (1H, s) . 
MS (ESI) m/z : 5 2 9 (M + H) + . 

[HJS0J18 6] (1R», 2S*) — N 2 (^fcteN 1 ) - [ (S-pUWO 
r;W -4- [l- (ih+y^J^^) y^ny 




N 



— N 
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UA>-1-<;|/] (SfcteN 2 ) - [ (5-^^-4, 5, 

6, 7-f b5k FU?7Vn [5, 4-c] t!'J5?>- 2 — f ;W 
;H -1, 2-^DA^>^75> (S*ltt#A) 



*»W2£H»0#8r^ (1R*. 2S*) — N 2 (^fcteN 1 ) - [ (5- 

^Dn^>F-Jh2-^W *;w#-;W -4- [l- (xh+^Mr 

#g'!4#:A) i5-^;i/-4, 5, 6, 7-fh7kHof7^n [5, 4- 
c ] k!U 5?> - 2 -*;i/si?>Bft U fyAl^ b^llifrn^&^fco 
l H-NMR (DMSO-d 6 ) 5:0. 93 (1H, m) , 1. 05-1. 3 
0 (6H, m) , 1. 45-2. 10 (6H, m) , 2. 33 (3H. s) , 
2. 65-2. 85 ( 5 H, m) , 3. 30-3. 40 ( 1 H, m) , 3. 54 
(1H, d, J = 15. 9Hz) , 3. 62 (1H, d, J = 15. 9Hz) , 
4. 00-4. 15 (3H, m) , 4. 25 ( 1 H, m) , 7. 06 (1H, 
s) , 7. 14 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 38 (1H, 
d, J = 8. 8Hz) , 7. 65 (1H, d, J = 2. 0Hz) , 8. 28 (1 
H, d, J = 9. OHz) , 8. 32 (1H, d, J = 8. 5Hz) , 11. 6 
7 (1H, s) . 

MS (FAB) m/z : 5 9 9 (M + H) + . 
[^#118 7] (1R*. 2S*) -4- (tert-^h^>M»7 
-n 1 - [ (5-^nn^>F-;V- 2 -<i)V) jj)V#~)V] — N 2 — 
[ 5, 6, 7-fh7tFD^7yn [5, 4-c] MVV 
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>-2— <M -tJ)]/#~)V\ -1, 2-^D^ij">y75> (H&ftB) * 
£tt (1R*. 2 S*) -4- (t e r t -^h*->*^#-;P75y) — N 2 — 
[ (5-^DDOHh2-^) tJ)V#-)V\ -N 1 - [ (5-^^- 
4, 5, 6, 7-fh7kFPf7yP [5, 4-c] fc!US?>- 2 ->f ;W il 



(iR\ 2S*) -4- (tert-^^yMfc;V75/) -1, 2 
-5?T^H^O^**y-> (A#*tt»B) (1. 7 9g) Srh7kFD77 
> (3 6ml).fc»j|U 10%A'^^<7A^ (0. 4 0 g) SJD&T, tK^ 

sarf»fcT2 oN?Mi»^bfc.- »as**bfc©"6, 3tt£&aj£T*»u 

5i££N, N-^^fMM7$ F (3 6ml) fc»#U 5-*nD-f>F 

-;u-2-*;i/jp>si p--ha7x;-ji/X7f;K2. o 2 g) sjrait 

U IMX^TtfettH^Tfia© (1R*. 2S*) -4- (tert-7*h+ 
^jl/^75y) -N 1 (£7cteN 2 ) - [ (5-^Dn^f>H-JV-2- 

-1, 2-v^n^>>?75> (Stt#BD 

(1. 4 9g) &m&mfa.£LTntzo zmmmm&mv, mwmi-hv- 

- (^DD^^> : **/-^=3 0 : 1^10 : 1) T*M8U <1R\ 
2S*) -4- (tert-7*h+yM^JV75y) — N 2 (ii&ttN 1 ) - 

[ >F-;i<-2— - OV) %)V#-)V\ - I, 2-5/*D'v*tf> 

i?75> (Itt#B2) (0. 3 7g) ^Wfey^^y^BfrtUTftfe. 

SHE»W2i:'wti©^*T?, ±IB©Stt#Bl£5-*5P;i'-4, 5, 6, 7- 




NHBoc 



CI 
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xh^kHn^yyn [5, 4-c] tf US»- 2 -#;i/#>B&lWAtfc&>e> 

1 H — NMR (DMSO-d 6 ) 6 : 1. 2 5 - 1. 5 0 (1H, m) , 1 . 3 
7 (9H, s) , 1. 5 0-1. 6 5 (1H, m) , 1. 7 5-2. 2 0 (4 
H, m) , 2. 37 (3H, s) , 2. 7 0-3. 0 0 (4H, m) , 3. 60 
-3. 80 (3H, m) , 4. 13 (1H, m) , 4. 43 (1H, m) , 6. 
92 (1H, d, J = 7. 1Hz) , 7. 05 (1H, s) , 7. 17 (1H, 
dd, J = 8. 8, 2. 2 Hz) , 7. 41 ( 1 H, d, J = 8. 8Hz) , 
7. 69 (1H, s) , 8. 15 (1H, d, J = 7. 8H.z) , 8. 37 (1 
H, d, J = 7. 1Hz) , 11. 78 (1H, s) . 
MS (FAB) m/z : 5 8 7 (M + H) + . 

X H — NMR (DMSO-d fl ) (5:1. 15-1. 30(1 H, m) , 1.3 
5 (9H, s), 1. 45-1. 60 ( 1 H, m) , 1. 6 5-1. 75 (1 
H, m) , 1. 8 5 - 1. 9 5 ( 1 H, m) , 2. 0 5 - 2. 2 0 (2H, 
m) , 2. 34 (3H, s) , 2. 6 5-2. 8 5 (4H, m) , 3. 55- 
3. 7 0 (3H, m) , 4. 0 9 (1H, m) , 4. 4 0 (1H, m) , 6. 8 
0 (1H, d, J = 7. 3Hz) , 7. 15-7. 25 (2H, m) , 7. 43 

(1H, d, J = 8. 8Hz) , 7. 73 (1H, d, J = 2. 0Hz) , 8. 
05 (1H, d, J = 6. 6Hz) , 8. 51 (1H, d, J = 8. 8Hz) , 
11. 8 2 (1H, s) . 
MS (FAB) m/z : 5 8 7 (M+H) + . 

[*JS-W18 8] (1R*. 2S*) -4-7^7-N 1 (SfcfctN 3 ) - C (5 
-9UU>(>\*-)V-2-'(M %M~)V\ -N 2 (f-fcttN 1 ) - [ (5- 
*?)V-4, 5, 6, 7-fh7kFD^7yD [5, 4-c] tfU>?>-2- 

<i )V) # - 1 , 2 - ^ DA^t>^7 5 (id»»B) 
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0 

(1R*, 2S*) -4- — N 1 (£ 

fcteN 2 ) - [ (5-^DO-f>F-JP-2-^JW fDVt^M — N 2 (£fc 
JiN 1 ) - [ (5-PW1/-4, 5, 6, 7-fh7tFDf77n [5, 4- 
c] tfU> ? >— 2 — f;W #;W?:z;W -1, 2-v^D^*+f->^75> (3£ 
&gffi#B) (1. 1 1 g) ^DD^^> (2 0ml) KMIU IfrftJil® 
X^y-JP (2 0ml) &Jn*TMlCT2lfc|HHW*b&. »fSE&«JES*b, 
SSSyjWSffi (Sephadex LH-2 0, *T?»KU ftjg 

ft-e* (i. osg) tenter* fry T^mfctLxmco 

1 H — NMR (DMSO-d 6 ) 6 : 1. 5 5 - 1. 6 5 ( 1 H, m) , 1 . 7 
5-1. 90 (2H, m), 1. 95-2. 20 (2H, m) , 2. 20-2. 
40 (1H, m) , 2. 9 0 (3H, s) , 3. 10-3. 2 0 (1H, m) , 
3. 2 0-3. 5 0 (3H, m) , 3. 6 5-3. 7 5 (1H, m) , 4. 10 
-4. 20 (1H, m) , 4. 3 5-4. 5 0 (1H, m) , 4. 55-4. 6 
5 (1H, m) , 4. 6 5-4. 7 5 ( 1 H, m) , 7. 0 7 ( 1 H, s) , 

7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 42 (1H, d, J = 

8. 8Hz) , 7. 69 (1H, s) , 8. 0 5-8. 3 0 (3H, b r) , 
8. 40-8. 50 (2H, m) , 1 1. 7 0-1 1. 90 (2H,m). 
MS (FAB) m/z : 4.8 7 (M + H) + . 

[^Jfi^!ll8 9] (1R*. 2S*) — N 1 (SfcteN 2 ) - [ (5-#DD^> 

K-;p-2—i» -4-^^>x;^-;i,t$7-n 2 

N 1 ) - [ (5-^^-4, 5,' 6, 7-fF7hFo?7yn [5, 4- 

c] tfU^>-2— f;w juvtf-M -l, 2-^nA^>s?75> (A 
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#H'I£#B) 




(1R*. 2S*) -4-75/-N 1 (£fc«N 2 ) - [ (5-^PD^>F 
-)V-2-^)V) tlfrtf-M -N 2 (SfcteN 1 ) - [ (5-*?)V-4, 
5, 6, [5, 4-c] tf U v?>- 2 — f ;V) 

-;!/] -1, 2-^D^D->^75> (3L#Mtt#B) (0. 2 0 

g) £^Da^#> (7ml) HJx^75> (0. 16 

m 1 ) £>J;tf >7Jl/*-;|/# o U H (28{tl) £fln*-T^MCT 2 0 l$|H] 

*7^^a7h^77^- (^DD^> : ;P=3 0:1^15: 

1) T»«U mmit^m (6 7. 9mg) SijfiT^.H^T^Sft.hLT^ 

*H— NMR (DMSO-d 6 ) (5:1.40-1. 5 5 (1H, m) , 1.6 
5-1. 85 ( 2 H, m) , 1. 90-2. 05 ( 2 H, m) , 2. 15-2. 
25 (1H, m) , 2. 41 (3H, s) , 2. 7 5-2. 9 5 (4H, m) , 
2. 92 (3H, s) , 3. 5 5-3. 8 0 (3H, m) , 4. 10-4. 20 
(1H, m) , 4. 4 5-4. 5 5 (1H, m) , 7. 08 ( 1 H, s) , 7. 
15-7. 20 (2H, m) , 7. 41 ( 1 H, d, J = 8. 8Hz) , 7. 6 
9 (1H, s) , 8. 27 (1H, d, J = 7. 3Hz) , 8. 33 ( 1 H, 
d, J = 8. 1Hz) , 11. 7 7 (1H, s) . 
MS (FAB) m/z : 5 6 5 (M+H) + . 
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[H»J19 0] (1R*. 2S*) -4-7-t^;l/7^/-N 1 (£fcfc£N 2 ) 

- [ (5-*acK>F-;w-2--r;w jvvtf-M -n 2 (u&fcN 1 ) - 



B) 



(1R*. 2S*) -4-T^y-N 1 (£fcte:N 2 ) - [ 
-;l/-2— r;W Hfrtf-M — N 2 (IcfcfctN 1 ) - [ <5-*^-4, 
5, 6, 7-rh7t Ho^Tl/o [5, 4-c] M^V>-2-^)V) 
~M -1, 2-5/^DA**>5?r5> MS (ufrlttftB) (0. 2 0 
g) S^DD^X7ml) £»»U hUX^;i/T5> (0. 16ml) 

te^uwrnm. (3 4m i) *jpAT3BiK:T2oi*m8»ufc. &$emz.vz 

H*y;W7A^n?h^77^- (^dd^^> : **/-ju=i 5 : 1 

-10:1) T?*»»U aHHfr&«to (0. 1 2g) &«H6H#tbT»fc. 
X H— NMR (DMSO-d 6 ) 6:1. 35-1. 5 0 (1H, m) , 1. 5 
5-1. 7 0 (lH,m) , 1. 80 (3H, s) ,1. 80-2. 05 (3 
H, m) , 2. 05-2. 20 (lH. m), 2. 47 (3H, s) , 2. 80 
-3. 00 (4H, m) , 3. 7 5-4. 0 0 (3H, m) , 4. 15-4. 3 
0 (1H, m) , 4. 4 5-4. 5 5 ( 1 H, m) , 7. 0 7 (1H, s) , 

7. 17 (1H, dd, J = 8. 8, 1. 0Hz) , 7. 41 (1H, d, J = 

8. 8Hz), 7. 69 ( 1 H, s ) . 7.89 (1H, d, J = 7 . 3H 



[ (5-*?;l/-4, 5, 6, 7-rb7kKaf7 > /D [5, 4-c] tfLJS? 
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z) , 8. 24 (1H, d, J = 8. 1Hz) , 8. 3 1 (1H, d, J = 7. 
3Hz), 11. 77(1 H, s). 
MS (FAB) m/z : 5 2 8 (M+H) + . 
[3060919 1] (IS, 21?, 4S) -N 1 - [ (5-^DD-r>K-lV-2 

r;w #ii^x;w -4- (N-^h^-N-^wi/^wwii/) -jv 2 

- [ (5-*3 L Jl/-4, 5, 6, 7-fh7tFDf7yn [5, 4-c] tf U 



(is, 21?, 4S) -4-*;^*^-^- [ >h*-;i/-2 
— fiw 3tj;w#n;W — N 2 — C (5-^^-4, 5, 6, 7-fh7tHa 
^7 % /n [5, 4-c] -1, 
*U->^75> (2 5 0mg) SJV, N-^jWWVATS F (5ml) \zM 
ML, N, 0-^^fcFO^>;i/T5> tmm. (14 2mg) , 1- (3 
-5^3Ml/7c- /yntMl/) -3-XfMM^5H MI (111 
mg) , l-tHP^^>!/hUT!/-;H*»* (8 9mg) , N-^)V 

wmy (2 1 3mi) aaT?i 9«Mwawufc. s^^m 

;W5A^DTh^7^- (^DD^^>: ^^;-;V=4 7 : 3-* 
2 3:2) fcTttfiU ^7^11/7 7 (1 7 9mg) Z.tl* 

^a7;-ji/-fh7tFD77>wu iafe*»-x^y-;p (9 6o 
mi) £in*.> 




448 



WO 01/74774 



PCT/JP01/02945 



1 H — NMR (DMS O — d 6 ) 6:1. 57—1. 91 ( 4 H, m) , 1. 9 
6-2. 00 (1H, in), 2. 10-2. 21 ( 1 H, m) , 2.9 2 (3 
H, s), 2. 93-3. 03 (2H, m) , 3. 08 (3H, s) , 3. 10 
-3. 28 (2H, m) , 4. 16-4. 19 (1H, m) , 4. 50-4. 
52 (1H, m), 4. 69 (1H, br. s) , 7. 06 (s, 1H), 7. 
17 (1H, dd, J = l. 5, 8. 8Hz) , 7. 42 (1H. d, J = 8. 
8Hz), 7. 70 (1H, s) , 8. 33 (1H, br. s), 8. 41 (1 
H, d, J = 7. 8Hz) , 11. 81 (1H, br. s) . 
MS (ESI) m/z : 5 5 9 (M + H) + . 

[nmmi92] (IS, 2R, 4S) -N 1 - [ (5-^DD-f>MV-2 
— t)V) fj)Vtf-)V] -4- (N 2 , N 2 —^^)ViJ)WM)V) -N 2 - 

[ (5-^^-4, 5, 6, 7-xhvfcHP^7 % ya [5, 4-c] tf U 



H 




3 4tra8©2ffln?, (is, 2i?, 4s) -4-*;i/#^>-N 1 - 

[ (5-^DO-f>MI/-2-^) -JV 2 - [ (5-*^;i/- 

4, 5, 6, 7-fh7kHDf7yo [5, 4-c] tfU v ? >-2 — ' f;» # 
-1, 2-^DA^it>> J T5><*:N, N-^fJl/hh^^ 

: H — NMR (DMSO-d 6 ) 5 : 1. 4 9 - 1. 5 4 (1H, m) , 1 . 7 
6-1. 81 (2H, m) , 1. 8 9-1. 9 3 (2H, m) , 2. 07-2. 
17 (1H, m) , 2. 33-3. 60 (14 H, m), 4. 15-4. 19 
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(1H, m) , 4. 40-4. 47 (2H, m) , 4. 7 0-4. 7 2 UH, 
m) , 7. 04 UH, s) , 7. 17 (1H, dd, J = 2. 0, 8. 5H 
z) , 7. 42 UH, d, J = 8. 5Hz) , 7. 70 (1H, s) , 8. 1 
7-8. 22 ( 1 H, m) , 8. 41-8. 43 ( 1 H, m) , 11. 80 (1 
H, b r . s ) . 

MS (ESI) m/z : 5 5 8 (M + H) + . 

mmmi 93] us, 2r, 4s)-n i -l (6-#od*/u>-2 

OV) %)Vtf—)V\ -A- (N, N-S^SSn/jfrJWTO-OW -N 2 - [ (5 
-*7)V-4, 5, 6, 7-rh7tFn?7yn [5, 4-c] KU5?>-2 
— i)V) ;W -l, 2-^^d^\W>^75> 



18tR»©^7? US, 2R, 4S) -N 2 - (t e r t 

— n 1 — [ u>-2— f;W - 

4- (JV, JV-^^fJ^Jl/Ztt-fiW -1, 2-~>?U^W>> ? 7$>2:i§ 
ftJ^X^-JU^^SLfc©"^ 5 4, 5, 6, 7-fh7k 

Fa^TVn [5, 4-c] tru^>-2-*;v#>B6 Vtt&JAhmGrZik 

l H— NMR (DMSO-d 6 ) 6 : 1. 4 5- 1. 6 0 (1H, m) , 1 . 7 

5- 1. 90 (3H, m) , 1. 9 0-2. 0 0 (1H, m) , 2. 00-2. 
20 (1H, m), 2. 80 (3H, s), 2. 90 (3H, s), 2. 99 

(3H, s) , 3. 10-3. 30 (5H, m), 3. 56 UH, br) , 
4. 10-4. 20 UH, m) , 4. 4 0-4. 7 0 (2H, m) , 7. 88 
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(2H, s), 8. 15 (1H, d, J=8. 6Hz), 8. 22 ( 1 H, 
s) , 8. 52 (1H, d, J=8. 6Hz) , 8. 72 (1H, d, J=8. 
3Hz) , 8. 89 (1H, d, /=8. 3Hz) . 
MS (FAB) m/z : 5 5 5 (M+H) + . 

[^Jfi«19 4] (IS, 2R, 4S) -N 1 - [ (5-^7DP-4-7MD 
-f >F-;i/-2-- i)V) -4- (N, N-^jWfcfrJWtt-OW . 

-N 2 - [ (5-/^;P-4, 5, 6, 7-fh7kFnf7yo [5, 4- 

c] trus?>-2->r;w - 1, 2-^d^u->s?ts> & 

sit 




1) 5 9£E«l0#8nr (IS, 2R, 4S) -N 2 - (tert-^ 
hfri/XMzJV) -4- (N, N-$>;WW7;Wt : e-f;W -1, 2-^D 
^\W>> ? 75. >£<ktf5 -i7PD-4-7MD^ > 2 -*;p#>B6 
fr£> (IS, 2R, 4S) — N 2 — (tert-^^^J^W -N 1 - 

[ (6-^dd-4-7Md<>f-;i/-2 — r;w -4- 

2) nmmi 1 8tn*©*j**C (IS, 2R, 4S) -N 2 - (ter.t-7 

-N 1 - [ (6-^nn-4-7Mn'f >F-JI/-2-'f 
;W -4- (JV, N--J^M)Vn^)V) -1, 

**>i?75 >* 4«s^^^*iJ->aare«yabfc©^, 5 - 4, 

5, 6, 7-:rb^t FD5P7yn [5, 4-c] tfU S?>- 2 
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l H-NMR (DMSO-d 6 ) 6.: 1. 2 4- 1. 9 8 (6H, m) , 2. 3 
3-3. 33 (6H, m), 2. 81 (3H, s), 2. 90 (3H, s), 
2. 99 (3H, s) , 4. 12 (1H, br. s) , 4. 3 0-4. 7 0 (1 
H, m) , 4. 60 (1H, br. s) , 7. 21 (1H, s) , 7. 27 (2 
H, br. s) , 8. 37 (1H, d, J = 8. 1Hz) , 8. 43 ( 1 H, 
d, J = 7. 6Hz) . 1 2. 1 1 (1H, s) . 
MS (FAB) m/z : 56 1 (M + H) + . 
[*MI195] (IS, 2R, 4S) — N 1 — [ ( 7 P P-T 7*7 U >~ 

3— r;W -4- (n, N-s^^i/^wt^-oi/) -n 2 - 

[ (5-*3Ml/-4, 5, 6, 7-xh7kFPfP7V"P [5, 4-c] EU5> 

>-2— r;i/) -i, 2-^DA^>i;75> 



m£0U 18iRI«0^T? (IS, 2R, 4S) -N 2 - (t e r t-^h 

— n 1 — [ (7-^DP-ry^y u>-3— r;w 
)V\ -4- (jv, i\r-^^5 1 ;p*;wt ; E^;w -1, 2- 9 s9w\*rtr>&7$. 

>^«I^-JHt«bf;©^ 5-^^-4, 5, 6, 7-t- 
h^tFD^7yp [5, 4-c] t!US?>-2-#JW$>g& VtthtiLbM 

1 H — NMR (DMSO-d 6 ) 6:1. 45-1. 65 (1H, m), 1. 7 
0-1. 85 ( 3 H, m) , 1. 95-2. 10 ( 1 H, m) , 2. 10-2. 
20 (1H, m), 2. 80 (3H, s), 2. 92 (3H, s), 2. 96 
( 3 H, s ) , 2. 95-3. 10 ( 1 H, m) , 3. 10-3. 40 (3H, 




0 
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m), 3. 70-3. 80 (1H, m) , 4. 20-4. 30 (1H, m) , 
4. 40-4. 6 0 (2H, m) , 4. 6 5-4. 8 0 (1H, m) , 7. 89 
(1H, m) , 8. 26 (1H, d, J=8. 8Hz) , 8. 38 ( 1 H, 
s), 8. 60 (1H, s), 8. 85-9. 00 (2H, m) , 9. 33 (1 
H, m) . 

MS (FAB) m/z : 5 5 5 (M + H) + . 

mmm 1 ] f x a mm^m ( i c 5Q m) <dmm 

9 ^D^l>— MC*IW(*ftl 0 ju. K 10 OmMHJX • 2 0 OmM 

Ifttb'J^ - 0.. 2%BSA (pH7. 4) 1»40m1, 0. 0 5U/ 
m 1 fc h FX a (37Wt-ERL HFXa-1011, 
IMttT»flM3«ktf*M5) 1 0 u 1 750 MM S2222 

(Chr omog en i xt) 4 0ml SJD^ fi»T4 0 5 nml:$WM 
&©JUn (mOD/min) ZMMVIt, MTtD&Z&Q, MftCllX^ 

iftg (I C 50 ) S^ftfc. 

(%) = (i — tr->^;K7)OD^-n>hP-;KD od) xioo 
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FXallfl (IC so fi) 




8 6 nM 




1 6 nM 


mum i o 


8 3 nM 


iMMffl l 5 


9 2nM 


MMffl 4 1 


3 6 nM 


USSM 6 8 


4. 1 nM 


m&m o 


2. 7nM 


124 


4. 2nM 


H«J l 4 3 


3. 5nM 




2. 5nM 


mmm 1 6 7 


1. 4nM 


hjifij 1 7 6 


3. 3nM 
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1, HK5S (1) . 

Q'-Q'-C (=0) -N (R 1 ) -Q 3 -N (R 2 ) -T l -Q 4 (1) 

s^s^wts ;i £ *> & st&*n b < &^&*n (D 5 ~ 6 mom.tfimkik.mm. e 

«S«lt -5 n i SStSfp b < tt^ffiflj® 5-6 AoKXHIAaE, 
Mttfe b < 2 - 6 ©r;i/^r-i/>*, 

(R 3 ) - 
S-N (R 4 ) - (CHj) m- 

(*^> R 4 «7K^0^*fc«7;wi/S^s*b; "mtti~6©aas[ft**-r 
5. ) , 

g^g££"f & £ £ t> h 3 2 tiBOg&f g b < tt^fijfticD 5 ~ 6 ^©iRJK^b** 

a, 

g$IS£WT£ £ £ 2 «b b < ttftffia® 5-6 
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a&g&wr s z. t %, 2 mom\ %l< \t^ma<o 2 mm tc\z 3 m&om 



+;PsS6, 7)V*)V& T)W-)Vm* 7)V*c~M& 7)Vu*%s^ 7)ln*>> 
7;WU5> t Hn^>7/WI/S> #/l^^7/l/=f;l/X, 

)V7)v*)vm, -^-7)v^)vti)vn^)V7)v^m, n, n-^7jw/w^ 
D7U-;i/7;i/^;i/S^To ) 



(S4>, Q 5 &, »*ftl'-8CDT;i/*>>Ji*fcJ4»3MfC2'-8©r;Pdr-l/ 




c-c— 




TfS<2g 
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i\ 7mm. 7)i*)m, 7)w~)vm, 7)v*-)m. /\u?>^ ad^ 

ys, tFD^wsyi, 7^7^77;^;^ 7;un^>-», 7)\>u* 

7 jvn^-i/ts 7il'3^yAj^^7JWH, 7;i/n+v# 
^-jVTJWi/Tsyg, ^;i/#^^7;^;i/7^y*, 7;to^>-;*7;i^- 
;i/7$7*> 7;yn^^;i/fc;i/75y7;wi/*> '*;ww;i/S, 7,Mr • 

;i/S±(CS^S=£^ LT fe ck N - 7)V*)ViitoV&( )V& 7)V*)V&±\ZW 
tfcg£WOTt>J:V>N, N-y7;i/^JW^J«, N-7)Vfr~)V%)W 
N -7)1^)^)1/^^)17)1^)^ N-7)Vd-^)l~N-7)V 
)IM. N - 7)ltr~)\'- N - 7)V^M)Vn^ )V7)V*)Vm* 
N - 7)V3 ^-z/ti )Vn^ )Vm, N - 7)V*)V- N - 7;iO * v^JUA'^-f )V 
T$-7)\>u3rz/ti)Vn^)V7)\>*)Vm. N-7J^JhN-7Jl'^yjj 

;WN^-r )i7)i*)\sm. i ~ 3 m©7; wpstb^ n wt £ ;wt V 
7;wi/yui/*^;i'S, 7;^;wx;v*-;i/7;wi'S, smx^wu 

^;vS±tcB^*^bT s foJ;ViN-7;^;i/*;w^ ; E-f;i/7;^;i/S, 7;Mr 

frn^ frttt/J )\>*)V&, N-7)l*M)l>rt : E<<)Vtt>'7)l/*)Vm, 

Gmo^mmmm*)v-$~)Vtti/7)i*)m, lii^itu^ 3-6 

I©^giIiI*Jl/#^JI/7JV+JH, 7U-;US, 75)\<*)Vm, ^D7 

xm^75;e 7;wpx;i/fc^75 77;^;^> 7V-)iz)i-fc~ 
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-;VT5 7^;i/fc;^ 7JV^)V^)^-)i7^JAJV^jV7)wm. 7 

v-)i>7)\<5-~jim. mmM*m-r&zfb&2>'\7'n7v-)m. mmrnz^ 



#+^;w«v *;^+y7;i/+JH, 7 7;m*^#;i/fc;i^, 7)v 
33rz/%M~jv7)u*)m, *7 t c^v7y«> tkms, /\ny>if, 7;^ 
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R ,3 &«fctfR u &, -hum. yj/i, ad 




R 15 , R I6 *«k^R"tt, &«®&\z.-foMWft. ymM. -hum, *s7 
nn?>M¥* 7)WV& 7)W~)\&> 7)V*-JV&, ?\u¥;7)V 




[*4«, X'WU CH 2 . CH, NH, NOH, N, OS&ttSSwb; 

AD^^f, 7)V*)l&, 7)Vfr-)V&. 7)V*F—)V& J\u>f J7 

I, tFP^y7iWl, 7J]s3*->m, 7)Vn^y7)V^)Vm. tDVft^s 
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X 2 te, NH, N, 0£fcteS£^L; 
X 3 teN, Ct&liCHSwl ; 

R 21 £J;tfR 22 te, &*m&}z*mm** 7jc^.S, -bnl, y7/l, ao 




R 23 > R 24 *3i;^R 25 ^ ft^HtSlcjc*^ ~h 

ds, ->7/s, /\py>jif, 7Mjh. 7)Vf-)vm. 7)v*~)v& a 

U?J7)V*)\>&, fcFP*^7;l^;Vg, 7;Vn^>», 7)Vn*zs7)V*)V 

To ] o 

3. 5£ (1) 1QW 
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X'fct NH, NOH. N, OS&ttSftSU R'W^M-^T^ D> 
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X 2 te> NH, OifcUSS^U X 3 teN, CifettCH^U x 4 & 



cat, NttR'wwi-rsmoift^jR^ovir 1 ^mmm^zmm^n 

W*C£&wU R 23 £J;l£R 24 teu VvfnfcTKSS^T&tK R ,5 «* ^>T/ 

4. 5t (1) *Q^\ 

5. 5£ (1) £Q'#, 

Wfc*#rr * n 1 1> hzrrv □ h u 

ttma^WT 3 £ 1 fe5f b ? k H n^7\/D M U >>;|/X, 
fi&g&WT 3 c t % & ^ b y t H D3\T*/D tf 'J ^x;i/g. 
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wmmmrz n t & & a tr 7 y ^7 y u 

«&s§^rr * c<h^§fh7t f Dtwp if u swat 

g&gswTs d t 5 5> k h* P tf P P If u 

e^swr^^tfe^^T-h^tiKPtipptfu^;^ 
fi^s^wrs^tfe^sifpp^i/u^s, 

g&g^WT S t t'fe * S t H p If n p^tV u 
iBiftSS^*r5ilt'b»5i?kHPlfPn^-+-y-yu;l'S, 

S&SfcWT* 4, 5, 6, 7-fh7kFD-5, 6-fh7^ 

l/>f7^/D fcf U 

*fctt11SI»S^rr5 2:fc"b»*5, 6- hU^^l/>-4, 5, 6, 7-fh 
7 k H n^-TVn if U ^^r;Ht$ t) ; 

n e> ©^fn^i * £ 0 n - -> f . 

6. a (l) £QW, BglS^Wf S££fefcSffifcfcL<tt:Fffift0 
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asQ^ sms^^-r^ n t %> & s 2 -(fficD^^p «b u < «*isfn© 5-6 Mom 

7. & (1) 4u SOW 



9. .35 (1) *Q 4 fr\ 

4-^dox^u;vs, 4-7;^axfu;n, 4-7o*:7^y;i/S, 4- 

X^-JI^UJWfc 6 -7 DP- 2-^7^1^ 6-7;^D-2-^-75 1 

6-7^^-2-^-7^;^ 6 2 -^-7^;^ 7-70 

D-2-^-75 1 ;^ 7-7^0-2-^-7^;i/S> 7 -70^6-2 -^75=- 

;VS, 7-x5 L -;i/-2-^-7^;i/S, 5-^dd^>f-jv-2-<;H, 5 
-y)]/^ru-i>Y-)V-2-^)^ 5-7*0^ >h*-;i/-2— r^S> 5- 

X^n;K > F-;i/- 2 -- f 5-^M>Hh2--fJH, 5-7 

DD-4-7Ma-f>H-;i/-2- r;ws, 6-7nn-r>F-ji/-2—r;i/ 
6-7;i/^P'i > >H-;i'-2-<;i/S, 6-7'p^-r > H— 2 — ov 
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^t7i>-2-> ops, 5-^fM>7ft7i>-2- fjpat, 5-^0 
-2-' r;us, 6 - 7;^n^>»/ft7z>- 2 e-^n^w/ 
5-)W*>Vtt7x.>-2-'()V& 5-^nn^>y77>-2-^;H, 5 

-7MD^>';77>-2-fjn, 5-7d^>777>-2- om, . 

5 - X^ - )V< >y7 7>-2-^ 5 >>/77>-2-'f;i/ 
5 - ^ D P - 4 - 7M P'O!/ 7 7 >- 2 6-2nw<>'/7 

?>-2— f;i^ Q-yMuKy^/y^y-2-^ )vm. 6-7n^yV 
y^y-2- oa, 6 -i^K>777>- 2 -fM, 6-*2-nt> 

*j7yy-2-< Dig, U>-2— f;i/g* 6-7MD^7'J 

7-ya^/u>-3— r;i/», 7-x^x;Mvu>-3—f;i/S> 7 
pd-t v^y u >- 3 01^, 1 -yjv^-u^ v*; u >- 3 —ovm. 
7 --ju^ v*rj u >- 3 — r jvm, 7 -x^x;k v^v u >- 3 — r;us 

1 0. (1) 4", SQ 3 ^ 
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BIX. 7)V*)V& ADy>«f, kh'D^H5/I, N-7;^75/7 

;^;ps> n, N-^T^^rsyr;^;^, 7~>;i/X> «giS£^UT*> 
ck^T->;i/75y^ T^T5 7TJi/+;i/*, 7;i/3*v*> y;i/3^v7;i/ 
tFn^y7WI, #;w^>;i/S> 7;i/3^>;*j;i/fc;i/S, 7 
ji/3+s/^;i/^nji/7;wi/*, 7;vn^i/*;i/^rui/7^yS, tDWt^-ov 
a, 7;wv»±^«m*^^bTfeci;ViN-7;w^;wt ; E'f 7;^ 

- N - 7) V*M)Vn^ N-7)Vtr~)i<- N - 7)W\/% )V7 
)V*)\& ^-7)VU^yts)Vn^)V^ N-7)V^)V-N-7)VU^^)V 
n^)Vm, N-7WJhN-7^*^JW\ , t-fjl'7MjH 1 l~3i@ 

07)v^)m^mm^nx^xh^ti)wvM)^ 7;wux;i^~;i/S* 

7)V*)VZ)V*~)l'7)V3r)lM, S^* £WUTfc 3 ~ 6 S^S***!* 

7)V*)im, jDvnt^ )V7)V*)\<^ n, N-^7;w^;w^-r;i/^>/ 
7J^;«, 7;wi/S±tem*^WbTfeJ;ViN-7;w^;w\* ;: E'f;i/7 
7;ww»±tam*^ ; tbT%j;ViN ) n-;7M)Wjw\^ 
;i/7Ji/^;i/», 7WHJ^^75/l, 7;i/Wx;v*n;i/75y7;^ 
^vS> £fcte7v;i^^>*£^\ ] T&§»^i~9c>vvfti 

Ho. 
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Mo 

13. mi&M 1 ~ 1 0 cDwrnau m\zmw,(D{t^, ^<du. ^nzomtfe 

14. »^i~i oo^?nfrimzfm<Dik-£%}, ^<dm, ^nzomu 

15. oo^-rn^imztmo^^ ^<dm, ^n^omn. 
m>bfc. Hi, i*s^, ssswi. iFL^ttjfiL^^Ms^ 

%&0k&&fcfoM&W- (SIRS) , ^Bl§§^ (MODS) , &ftmW$0!k 

16. n^i-i oo^-fn^im^M.(Di\:^m^ ^t®^ -en £>©*&«! 

17. i»^i~i 0 ©v^Tti^ 1 ^iBmo^^ "torn, ^nBommm 
is. ofD^-rn^imzmmoi^m. ^<ou. ^nzomife 

19. sfc££i~i ocD^Tn^iigfcEm^^ en 

ifcMM. m*s» jffi*& a-s^--^ smmuiL^e. ffljBftjfo. 

SII, £#tt&aE&Ej£®^ (S IRS)., £M8PF£ (MODS) , 
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2 0. TqB®-«5* (4) 

HN (R») -Q 3 -N (R 2 ) -T l -Q 4 (4) 

R l > R ? &<kI*T l kjU WIBfcWUfeCft^b, Q*fc£, WftSSr^fS 

e: t » al&ft % b < i&tmao) 2 3 

atftwt* * c i *> & Minfe b < tt^ft © 2 3 m&nmG&mma, 
ns^#tK ^<z>*t> *tt s (Dmmmm £ & Kt*n s © n - ~> h\ 

2 1. TfB©-^ (9) 

Q'-Q z -C (=0) — N (R 1 ) — Q 3 — NHR 2 (9) 

• fcateftfe b < r±^Ffi?iio 2 3 m&<DM&mmmftm*KV, q 2 
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